
AMENDMENT OF SOLICITATION/
MODIFICATION OF CONTRACT

2. AITENO|TGNT/I|OO,IFICATION tlO.

COD€

Space Flight Center
GOES Procurement Office, Code 214.2
Greenbelt, MD 20071

7. ADi,flNISTERED g( U ew tpln Mn 6) CODE

PAGE OFPAGES

5. PR(}TECTT{O.(raffi/c5f/f,)

X

NASA/Goddard Space Flight Center and
DCMC/Hughes - Los Angeles

8. MME Al.tD ADDRESS OF CONTRACTOR frlo., strael county, Sratp, aN Zp @)

Hughes Space and Communications Co.
PO Box 92919
Los Angeles, CA 90009

c@E CODE

98. DATED (SEE lrEn fi)

10B. DATED(SEEITEM13)

01t28t98

t-t n e auo"e numbered *,*n*,J"'1" "l!',1:j:"ty':ll''J'f il'F: J"? #il? =15:.,?:io"t5:f- ffi ," "o"no*, | ," -, *"*.Offers musl acknowl€dge t€c.ipt of this amendmenl prior lo lh€ hour and dale specilied in the solicitalion or es emgnded, by one of the tollov{ing mefhod::

(a) By comFl€iang ltems 8 and 15, end retumlng I copies of the emendmEnt; (b) By acknci,vl€dging rocoipt of lhis emendmont on .ech copy of the oflor
submitled; or (c) By seperato letlor o.lelegram which include€ a reference lo lhe solicitalion and amendment numb€c. FAILURE oF youR ACKNoI\TLEDGEiTENT To
8E RECEIVED AT THE PTACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOI'R AT.ID DATE SPECIFIED MAY RESULT IN REJECTKTN OF
YoUR oFFER. lf by virlue of this amendmenl you desire lo change an ofier already submitted. such change mry be made by lelegram or letter, provid€d .ech LL'r.m
qf btler makos roterenco lo lhe solicitalion and lhis am€ndmenl- and is reeivdl hri^? r^ rha ar6iM rw," a-,r ,r-ta a*ind

94. AiIENOT'ENT OF SOLICITAT|ON NO.

1OA. ilbO{FICATION OF CONTRACT/OROER NO.

NAS5-98069

BX
AND APPROPRIATION DATA fn t€p/uitEd)

BA.{C: 427 Also Seri Paee 2

I
E.

13. THIS ITEM APPLIES ONLY TO II/IODIFICATIONS OF CONTRACTS/ORDERS,

A. THIS CHANGE ORDER lS ISSUED PURSUANT TO: (Specify authority) THE C|.LANGES SET FORTH tN ITEM 14 ARE IvtADE tN TF|E
CONTRACT ORDER NO. IN ITEM 1OA.

B. THE ABovE NUMBERED OONTRACT/ORDER ls tt oDlFlED To REFLECT THE ADMtNtsrRATtvE cHANGES (such as changes in paying office,
Appropriation date, etc.) SET FORTH lN lrEM 14, puRsuANT To rHE AUTHoRlry oF FAR 4:t.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

d. OTHER (S@ity fyQ d rndincation aN au//trcily)
Unilateral Modification; Clause H.6 LIMTATION OF FTJNDS

IMPORTA}'IT: Contmclor n isnot, l-l is required to sign this document and retum copi6 lo lhe issuing ofiice.

f 4' description of amendmenUmodilication (Oryaniz€d by LJCF secdon lreadings, inchrtit:€ soticitatiof,/con':act surye.it n]Finer wlr,,/e teastde.)

This modification increases the contract funding by $13,000,000 for continued perfbrmance under this
contract.
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NAS5-98069

Modification No. I
Page2 of 2

l. In clause H.6, increase the funding by $13,000,000 to $14,000,000. The period of
allotment extends from the effective date of the contract through April 28, 1998 per the
Contractor's correspondence dated February 13, 1998.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-52415A
JON: 415-616-41-81-87
APP: 808/90110(98)
BLI: A70l
OC: 4l-2550
AMT: $13,000,000

3' Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION
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SECTION E OF NAS$9S069
MODIFICATION NO. T

SPECIAL CONTRACT REQIIIREMENTS

The Contractor-shdl prepare and submit Standard Form 294 @ev. 10-95), ,'Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 3l and September 30, respectively. A final SF ?94 must be submittid aftei "ontr."t 

e

completion' The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarrers (SF 295-Semi-annual)

The contractor shall prepare and submit standard Form 295 (Rev. 10-95), ,'Summary
Subcontract Report" in accordance with the instructiorls on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

Tt S_F 215 must be submitted to .NASd Office ofProcurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for-the
reporting periods ending March 3l and september 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219'9 and NASA FAR Supplement clause l}-s2.ilg-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those ,.rb"ontr""tors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submitial of itre required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FDGD-PRrCE CONTRACT) (18-s2.232-77) (MAR le89)

(a) Of the total price of CLINs I through 14, the sum of $14,000,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:
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SECTION E OF NASS-9S069
MODINCATION NO. r

SPECTAL CONTRACT REQIITREMENTS

SCTMDULE FOR ALLOTMENT OF FUI{DS
AmountsDate

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated'pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (D and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time
allotted to the contract, anytHng to the contrary in the Termination for Convenience of the
Government clause notwithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until April28, 1998.

(2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contracr.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (l) above, or an agreed date
substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (l) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4) If, after the notification referred to in subdivision (3)(ii) above, additional
funds are not allotted by the date specified in subparagraph (l) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NASs-98069

Modification No. 2
Page2 of 2

l. In clause c.2, task assignments wilt be issued on GSFC Form lg45 or other
appropriate form.

2. Replace page 31 of the contract with the replacement page included with this
modification.

END OF MODIFICATION



SECTION C OF NAS98O69
MODIFICATION NO. 2

DE SCRIPTION/S PECIFICATIONS/IVORK STAruMENT

The contract price (to be added to Clause 8.2) is hereby adjusted:

FROM: S BY: $ TO: $

The remaining direct labor hours are as follows:
.tl

FROM: 200.000 BY: TO:

2. Task Assignments and Reports

Task assignments will be issued unilaterally by the Contracting Officer to the Contractor
designating the tasks to be performed, the schedule of performance, and any materials, travel, etc.,
known to be required. Such assignments will be issued on GSFC Form 18-45 "Tdsk Assignment"
or other appropriate form. Task assignments will be numbered consecutively. Task assignments
may be modified by issuance of a subsequent form which cites the existing task assignment
number followed by an alpha designation indicating the applicable revision sequence.

For each task assignment, the Contractor shall submit a one time Contractor Task Report. This
report is the Contractor's resources plan for accomplishing the work described in each task
assignment and shall be submitted within l0 calendar days, or a different time frame if acceptable
by the Contracting Officer, after issuance of each task assignment. The Contractor shall
commence work on the task assignment upon receiving written authorization from the
Contracting Officer which will occur after an agreement of all costs is reached as described in the
CTR.

The task report shall be the Contractor's overall bstimate for the completion of the task
assignment and shall include the following:

a. Date of task assignment;
b. Direct labor hours (including overtime), by month, price per hours;
c. Detailed travel and material estimates;
d. Price associated with subcontractors reflecting the above information;
e. A technical summary of the Contractor's understanding of the task; and
f. Any information found to be pertinent, such as interdivisional purchases, consultants, etc.

If during performance of the task, the Contractor has reason to believe that the estimate of hours
willbe exceeded, the Contractor shall notify the Contracting Officer, giving a revised estimate of
the total hours required to complete the task. In any event, when the Contractor has expended 85

percent of the estimated hours of a task, the Contractor shall notifr the Contracting Officer as to
whether the task can be completed within the presently estimated hours. In no case shall the
Contractor exceed the estimated hours without the Contracting Officer's prior written approval.
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NAS5-98069

Modification No. 3

Page2 of 2

l. In Clause B.5, PEPJORMANCE BASED PAYMENTS, replace payments N37 and
N38 with the following:

N37 EDDS Critical Design Review
N37A EDDS Hardware./Software Interface Review
N38 EDDS Acceptance

N37A. EDDS Hardware/Software
Interface Review

$2,000,000 5lt3l98
$3,500,000 4/13/99

$ 500,000 7/28198

Criteria I

2. In Attachment d Statement of Work, replace paragraphs 1.3.1 Electronic Data
Distribution System (EDDS) and 1.3.1.1 EDDS Implementation Plan in their entirety to
reflect the changes to the EDDS schedule.

3. In Attachment IjProgram Review Requirements, replace paragraph 1.7 Electronic
Data Distribution Review in its entirety to reflect changes in the EDDS Critical Design
Review.

4. In Attachment K, Performance Based Payments Completion Criteria, add the
following:

HSC Proposed

Attachment K

5. Replace contract pages with the enclosed revised pages as follows:

Replace pages l3 and 14 of the contract.
Replace pages 6 and 7 of Attachment Ao Statement of Work.
Replace pages 9 and l0 of Attachment I, Program Review Requirements.
Replace page2 of Attachment K, Performance Based Payments Completion
Criteria.

The fixed price of this contract, and the funds allotted for the performance thereof shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable settlement for the work associated with this change orier and
releases the Government from any and all liability under this contract foifurther
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with CCR # 4018.

END OF MODIFICATION



SECTION B OF NAS$98069
MODIFTCATION NO.3

SUPPLMS OR SERVICES AND PRICES/COSTS

N27.

N28.

N29.

N30.

N3l.

N32.

Launch Vehicle Pre-Ship Review

Booster on Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/ 
r'

Mssion Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mssion Unique Critical Design Revi;w

Launch Vehicle Component/
System Design Review
(Major Mods only) @DR Level)

Launch Vehicle Component/
System Design Review

$3,000,000 6n6to0

$7,500,000

$3,000,000

$7,000,000

$l,0oo,oo0

$3,500,000

$3,000,000

$3,000,000

$2,500,000

$7,000,000

$2,000,000

$3,500,000

$ 500,000

4t6t0l

6t29t0l

9l20t0l

712198

4nt99

r/10/00

8/ls/01

9n0/01

ro/tlol

5n3t98

4/13/98

7/28/98

N33.

(Major Mods only) (CDR Level)

N34. ExternallndependentReadiness
Review

N35. Senior NASA Management
Mission Readiness Review

N36. !g"h Readiness Review

Electronic Data Distribution System

N37. EDDS Critical Design Review

N37A EDDS Hardware/Software Interface Review

N38. EDDS Acceptance

System Events

N39. SpacecraftEngineeringHandover

13

$8,000,000 l0/31/01



SECTION B OF NAS5.98059
MODIFICATION NO.3

SUPPLMS OR SERVICES AI\ID PRICES/COSTS

N40. Final On-orbit Acceptance

Contractor Defined Mlestones

N4l. GOES N and O Team Kickoff

N42. Contract Award to panametrics for SEM ,

Instruments

N43. DeliverEngineeringCommunications
Model Data

N44. S/C Emulator & pES pDR

N45. Gate 3 - CObS Bus Layout Comptete

N46. Gate 5 - GOES Antenna Design
Complete

N47. Deliver GOES N S)il to Spacecraft
Mechanical Interface

$8,000,000

$1,000,000

$3,000,000

$8,000,000

$8,000,000

$5,000,000

$4,000,000

$4,000,000

$4,000,000

$5,500,000

$5,500,000

$3,500,000

$3,500,000

$5,500,000

$3,000,000

$6,000,000

4130t02

2lrv98

3t4t98

ro/7/98

rv3/98

tzltU98

r2l23tg9

r/8/99

2/rst99

2t19/99

3/rot99

6/17t99

6/18t99

7/30/99

9/8t99

rv25l99

N48.

N49.

N50.

N5l.

N52.

N53.

N54.

N55.

GTACSA{TACTS Proof-of-Concept Demo

Gate 4 - GOES Paylodd Layout
Complete

Communication Subsystem CDR

Deliver Imager/Sounder S/C Emulator
Elements

Version Description Document - Build 4

Performance Evaluation Svstem
Delivery

Deliver Flight Communications
Model Data

Gate 7 - Start Bus Integration

t4



Anachmenr A
s-415-23 (8,26/97)

12 Resource lVlanagement

The spacecraft contractor shall establish' implemenq and maintain a co-mprehensive rcsource managemenr;f ::Iff :lax,t?;:Hfi rr;r,*;:*1,[-,*,ff mm#$:#H?,'f H:t,'.:n_with the spacecraft contracto'r,s ;;ildr.
The spacecraft contractor sha'provide fac'ities requirea for
li#f 3IilHl1*:[:;::iH;,:i"Ir#il,,T,"l;;""fi ffir#:i:l?'*ru:fl'Jffi tr:
The spacecraft contractor shall establish, implement, and mainain ar integrated scheduling sysrem
consistent with their "gq"t*;;il;r *o ao"ur*Ll il aschedure management pran. Thespacecraft contractor shall provia" 

",n"r,", plogram phasing.d;;d;;H;i'lch"dur.s, 
and deta'edsubsystem schedules in ac"ordance *i,i cpiui,vrriiailo schedule, spacecraft s

The spacecraft contractor shall provide the necessary resources for monitoring,'controring. executing. and:ifiilil::l: *'GoEs w-g contract-ura ruu.oiil"ti;;;;r* compriance with ar conrractual

1.3 Documentation Management

The spacecraft contractor shalt esablish, implemenq and mainain_a configuration management (cM):nllT".i,n$:ilfr",)f$dt'rh',tff',"/lo** cil;il;"""od"n"" *itr, cd'il pM-r.3-04 and
approac h s ha | | be a b I e to ;; i; ; 6l "":r"#'nfl"Tffiilil 

j#T"il; * :,:lZ;ru * 
* ",-ffi " "complement. ---r'-

The spacecraft contractor shall prepare and provide the fortowing configuration contror documentation:
l ' configuration c-ontror Board (ccB) data packages as described in cDRL pM_1.3-0r2. Engineering Change nroposats 1e-is1, aeviati";r:;d;"ivers as described in CDRL pM_t.3-02.3' Engineering otrtg'""i J;a;;;ti"", 

", 
a"Ji"o i"tpnr pM-I.3-03.4 

ffi .::i il'::::,T"fl*,f g*1,*ij;F; ;:"# t o' 0u,", s" r.,",. c on n gu rat i on r tem s

;:T3ffi",11t;T$:f:;Ti!o_;::*" and provide au documentation in accordance with the GDRL ror

1.3.1 Electronic Data Distribution System (EDDS)

The spacecraft contractor shall provide an EDDS capabre of providing government and authorizedcontractor personnel access to cDRLs, spacecraft levet (rncrriding int"F"teo inrirur"nt) raw tesr data, and



Anachmenr A
s-415-13 (8,?6/97)
llodificarion 

.3

IJH1?:ffi:ffi1;.H'ifi:I ;:::"n:rffi.:lar within gir months after connact award. and sharl

1' Password ptot-"-"t:tl:: that only authorized personner can access document items.

: l#J:, ffi;J :": I'J. ::,y;:i*,f ililil :'fi il p r",r"* r",, 
"00." * *,are ava i I ab i l iq .3' provide virus andm".ro ui-r proi..qi9" as wet as back-up capab'ities.

i i;#:: :::;il".ffi1r?*H#i:l::*'re Documenation Format (pDF)
7 ' Accessibre 

"tu 
t_lr:i:, FTp, Dd;* T*r.ftr protocor (IITT') or equivarent.8. permit documents to u" ao*nrlao.J to rocar 

'ni.rrin* rJr viewing and printing.9' Atow documents to u" ui"*.1-1Trl-*.ed) without being downroaded.10. Provide a shareware pDF viewer for download.
I l ' Provide any necessary EDDS t 

"ta*"oLoftrvare needed for use at GSFC.
The spacecraft contractor shatl provide a critical Design Review 

.(cDR) as defined in section l.l. and anAcceptance Test plan and procedut rorli" goos. h?;il;, rh" r'""""-ft;;;;tor shattprovide thenecessary documentation that can be used to instruct o-" J**Ln the proper use of the sysrem.
l3.l.f EDDS Implementation plan

Implementation of the EDDS plan shall be as follows:

l ' During the initiat six months of the contracl while the EDDS is.feinel$gured. distribution of Idocuments shall be accomplished in a mani;r;;;";ri acceptabre to csri"nd the spacecraft .contractor.
2' Following the devetopment and checkout of the EDDS. the spacecraft contractor shap beresponsible for the electronic delivery 

"f "li 
a;RL il"",,,, tt 

", 
are designated for that form ofdelivery in the CDRL' All CDRL items deliverea ouring,h" initialuiinl"*r, period described Iin item I above shall be incorporated in the EDoi 

"itir. u.ginning of this implementation ,
phase.

13.2 Internal Correspondence

The spacecraft contractorshall provide all GoES-relevant technical internal correspondence. Thecorrespondence can be informal to preserve timeliness. Nesn shail have 
".."srio'tr,is conespondenceon a timery basis via hard copy or tire EDDS defined in section r.3. r.





S-4IS-27, ATTACHMEN\ L August 26. tgs_
Sixt-v days orior::.:i:lj"Ii.y: the sp_acecraft contractor sr,"rr pHLl:TffH* ;;;;:agenda for each review to the NASA'GoEs pror;;;i;;.-1", 

concurrence and/or comment. The
:3"1tfi:o 

contractor shall then prouid. to Nasl;"-;;; package materiar r4 days prior ro each

i;13.in Xi:,HfiiilTiffi lt: *'ten c919nt Review - rhe scR shar I describe the
interraces are understo"g;Jilil"HffTf,il:;',T.ry#:j#?n5n1il;.;.0"i,.'.nrsanJ
alternatives and suirporting t'ao.'stulelji"riu"-f{.;"i?", oir.u.ri*]i.rd#il'clltjii*.0"*risk areas and "tat pores" srra, arso ie discussed;d;;;;unds proposed.

l'63 spacecraft Emulator and IIYRPES.Preliminrry Derign Review - The pDR shall describe theoverall Spacecraft Emulator ana nvR pEs aesigr, dl;irhgil;p"rp"* *o n 
".,i"" of each eremenrand its internal andexternal interfaces.. rirr,Jiiil#ffi;th; ar;hid;* 

"i"""r, eremenl prcsenr adetailed software design, and a detaii"i n-a'rn"r" J"$gt:;;*ing the 
"tt 

*"tiu", 
"xamined. 

Thehardware design shall also ptouiae 
"stlm-"tes 

of space,itectricatio*er,il;;;i;;"mentar 
requirements.The pDR shat arso pr"s"nith. rp"...tn con'actor,s test program pran.

1'6'4 Spacecraft Emulator and II\R PES criticelDesign Review - The cDR shall present the
'contractor's final detailed system' software, and hardware-design, addressing all comments and concernsarising at the PDR' Final calculaiions shall u" pr*ia"o r* syst"rp""ronnance, space. power, andenvironmentar requirements. Draft test prans.it"t ii* uu plnio"o. l

l'6'5 spacecraft Emuletor and II\[R PEs Finel-Acceatance Review - The Finar Acceptance Reviewshall present the results of the Post-shipment Verification Test and Finar Acceptance Test and shaltd em onstrare that ar I i denti fi ed a iscrepalc i J il ;;:; Jor,-"","o.

I.7 Electronic Data Distribution Review

The spacecraft contractor shall provide a cDR for the EDDS. This review will be chaired by NASA.

;ii,"*llrl,$:#,':::::11"T,::::.:l,t*;l,nl*ilj$:#lii,,,i,h":l"rProject office for concunence and/or comment. The spacecrai contractor shau then provide to NASA thereview package material 14 days prior to the review. 
wrrtr're3ur snatt rnen 

l

1.8 Launch Related Reviews

I'8'l General - The spacecraft contractor shalt ensure a DRp of launch related reviews indicatedbelow' These reviews will be chaired bv NASA. s.r,"Juliig of these reviews shall be coordinated withthe NASA GOES project Oflice.

Mission Integration Reviews:

?. Mission Integration program Kickoff Reviewb. FinalLoads Verification Review

9
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Launch Vehicle:

c.

d.
e.

f.
g.

h.
i.
j.
k.

I-i"":f] Vehicte Requirernents Review (LVRR)
Launch vehicre pre-Instatation Review (majoi components)
Launch Vehicle Design Certification n nt* GVDCR)Launch Vehicle pre-ship Review
Booster on Stand Review
Pre-Payload Mate Review
Launch Vehicle Mission peculiar/Mission Unique pDR
Launch Vehicle Mission peculiar/Mission Unique CDR
Launch vehicle component/system Design Review (major mods onry)

Integrated Spacecraft/Launch Vehicle:

l. External Independent Readiness Reviewm. Senior NASA Management Mission Readiness Reviewn. Launch Readiness Review.

The GOES-N DRP shatl cqnsist of all of the above reviews. The DRp for identical follow-on launchvehicles shall only consist of the Mission Integration program i1;k"trii;r"*. rr"itoads verificationReview' Launch Vehicle Pre-Installation Review. Launcivehict ne-strip Review. Booster on standReview, EIR& Pre-Payload Mate Review, SeniorNade nr-iiment MRR, and LRR. Reviews forspacecraft and/or launch vehicle changes will be determined as 
-described 

in the SOW, section l.l .

l'8'2 Mission rntegration,Program Kickoff Review - The data requircments for the MissionIntegration Program Kickoff RJview are described in the CDRL Lv-3.g-02.

iili;t"fi:1,?11,""?'"iffi,Ht:tcompletion 
- rhe criteria for successtul comptetion orthe program

A mission integiation plan, demonstrating the spacecraft contractor's management process forthe integration of the spacecraft with the iroposed raunch vehicle is provided.
The mission integration interface connols and requirements have been described in sufficientdetail to ensure compatibility.
Task descriptions and schedules for major integration reviews have been developed.
Documentation requirements and releaie dates have been established and meet spacecraft andlaunch vehicle schedule requirements.
Integration working groups have been defined and put in place.
A decision Process to.be used for anomaly/problem resolution during the prelaunch and launchphases has been developed and agreed toby the spacecraft and launch vehicle contractor.

a.

b.

c.

d.

e.

f.

l0



I'{cdif ication

Vehicle MissionTEffi
Mission Unique Preliminary Design
Review
Launch Vehicle Mfisio;F;ffi
Mission Unique Critical Design
Review

s4l5-27

I i -:.-Launcn v ehrcle component/System
Design Review (Major Mods only)
(PDR Level)

s-415-27

? r -' a; :Launcn v ehrcle component/system
Design Review (Major Mods only)
(CDR Level)
External Independent

Senior NASA Management
Mission Readiness Review

Electronic Data Di ion System
EDDS Critical D=sisn Revie;
EDDSHardwaffi

System Events

Final Acceprana;
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This modification increases the contract funding by $16,000,000 for continued perfbrmance under this
contract.

Accordingly:

allterms and conditions ot the dcument

15A. NAitE AND TITLE OF SIGNER (Typ or $int) 16A. NAI\,fE AND TITLE OF CONTRACTING OFFICER (Type or grn\

Sandra Marshall
158. CONTRACTOFYOFFEROR 16C. DATE SIGNED
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NAS5-98069
Modification No. 4
Page2 of 2

l. In Clause H.6, increase the funding by $16,000,000 to $30,000,000. The period of
allotment extends from the effective date of the conbact through September 30, 1998 per

the Contractor's conespondence dated April27, 1998.

Block 12 Accounting and Appropriation Data:

PCN: 415-524364
JON: 415-616-41-81-87
APP: 808/90110(98)
BLI: A70l
OC: 4l-2550
AMT: $16,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NAS5-98069
MODIFICATION NO. 4

SPECIAL CONTRACT REQTITREMENTS

SCHEDIJLE FOR ALLOTMENT OF FI.JNDS

Date Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in

paragraph (a) above up to the point at which, ifthis contract is terminated pursuant to the

Termination for Convenience of the Government clause of this contract, the total amount payable

by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (0 and (g) if that clause would, in the exercise of reasonable judgment by the

Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue perfiormance of the work beyond that point. The Government is not

obligated in any event to pay or reimburse the Contractbr more than the amount from time to time

allotted to the contract, anything to the contrary in the Termination for Convenience ofthe
Government clause notwithstanding.

, (c) (l) It is contemplated that funds presently allotted to this contract will cover

the work to be performed until September 30, 1998.

(2) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notify the Contracting Officer in writing when within the next 60 days the work will reach a point

at which, if the contract is terminated pursuant to the Termination for Convenience of the

Government clause ofthis contract, the total amount payable by the Government (including

amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that

clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in

subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (l) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in

subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) If, after the notification referred to in subdivision (3)(iD above, additional

funds are not allotted by the date specified in subparagraph (l) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

49
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NAS5-98069
Modification No. 5
Page2 of 2

l. In Attachment B, Performance Specification, of Clause J.l-LIST OF
ATTACHMENTS, add the frequency requirements, as specified in CCR 4020, to the end

ofTable 10.2.1.6

2. Replace page 84 of Attachment B, Performance Specification, with,the enclosed
revised page.

The estimated cost of this contract, and the funds allotted for the performance thereof,
shall not be deemed to be increased by this change order. Any claim for increased cost or
allotment of funds or othdr equitable adjustment to the contract terms and conditions
resulting from this change must be asserted in accordance with the Changes Clause of the
contract. Until a modification is made as a result of such assertion, the contractor is not
obligated to continue performance or incur costs beyond the point established in the
Limitation of Funds clause.

END OF MODIFICATION



MociificaEron Number: 5

Amendment 5 12/4/97 S-415-22, Attachment B, Augtst 26. Igg.?

Table 10.2.1.6
On-Orbit Communication Function ink and Downlink Center tes

Function Uplink GltrIz) Downlink (MHz)

PDR Transponder 2027.700 1685.700

WEFAX Transponder 2033.000 169r,.000

EMWIN Transponderr Contractor Spec Contractor Spec

DCPI Transponder:
DCPI Spare
DCPI East
DCPI West

2034.8875
2034.9000
2034.9t25

468.812s
468.8250
468.8375

DCPR Transponder:
Domestic
International

40r.900
402.200

1694.500
r694.800

SAR Transponder
Narrowband
Wideband

406.025
406.050

1544.500
1544.500

Sensor Data 1676.000

MDL Data 1681.478
rThe EWIN Uplink Frequency shall be bi f

frequency shall be befween 1688.0 MHz and 1693.9 MHz The contractor may, if desired, use a translation
frequency other than that used for the PDR and WEFAX tansponders.

10.2.1.7 AM/PM Conversion - The AM/PM conversicin of any transmission channel shall not exceed
5" per dB.

10.2.1.8 Link BER Pe.rformance - Each communication subsystem function's link performance shall
sustain the minimum digital transmission quality of Table 10.t.1.8-l with global coverage and the
three minimum statistical-lllt 

.ryTgt_ns (see CC,SD.S Recommendationsfor-Radio Frequincy and
Modulation Systems, CqSDS 401) shown in Table 10.2.1.8-2 for all link parameters in talile t0.0.
The G/T parameters in Table 10.0 are for an earth edge station with a 0" ilevation angle.

With the exception of the SAR channel, the spacecraft contractor shall determine the minimum
transmit EIRP of each commur:ication channel required to meet the link performance requirements of
this section when transmitting to an ea:th station at Earth edge (0" etevation angle). For bach link, the
link design margins given in Table 10.2.1 .8-2 shall include the contributionof all signal-to-noise
ratio,propagation, polarization, and satellite chaure! waveform distortion losses. A1.5 dB pointing
loss shall be allowed for the Suitland PDR and MDL receive antennas since they have no aulotracf
capability. The same pointing loss shall also be allowed for the CDAS l8-meter GOES antennas
(transmit and receive) since they use step trackers.

o



SECTION H OF NASS-98069
MODIFICATION NO. 4

SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 @ev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending

March 3l and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. l0-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small

Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These

subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contraclor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LTMTATTON OF FUNDS (FDcD-pRrCE CONTRACT) (rS-s2.232-77) (MAR l9S9)

(a) Of the total price of CLINs I through 14, the sum of $30,000,000 is presently available

for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:
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ot the d@ument Jeferenced in llem 9A and in full

15A. NAn E AND TITLE OF SIGNER (Tyoe or prtn0 16A. NAME AND TITLE OF CONTRACTING OFFICER (fyp u ptnt)

Sandra Marshall

CONTRACTORYOFFEROR

(Signature ofperson aulhorized lo sign)

16C. DATE SIGNED

:.'lii3 
"'Qt:

NSN 754041-152-8070

PREVIOUS EDITION UNUSABLE

STANDARD FORM 30 (Ret. lG'83)
Prescribed by GSA

':iffii";;;;",Tff),



NASs-98069
Modification No. 6
Page2 of 2

l. In Clause G.4-SECTION G CLAUSES INCORPORATED BY REFERENCE,
delete clause 18-52.245-70 ACQUISITION OF CENTRALLY REPORTABLE
EQUTPMENT (JUN reeT).

2. In Clause J.I-LIST OF ATTACHMENTS, Attachment B, Performance

Specification, paragraph 8.4.5.1, change CEO to CEOI.

3. Replace the below listed contract pages with the enclosed revised pages:

Page 42 of the contract

Sections 8.2 through 8.4.5.3 of Attachment B Perfonnance Specification

The fixed price of this contract, and the funds allotted for the perfiormance thereo{, shall

not be deemed to be increased by this change order. This modification also represents a

complete and equitable settlement for the work associated with this change order and

releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with CCR # 4022.

END OF MODIFICATION



G.3

SECTION G OF NAS$9t069
MODIFICATON NO.5

CONTRACT N)MIMSTRATION DATA

SUBMSSION OF INVOICES

Invoices for Performance Based Payments shall be prepared in accordance with Clause 8.4.
Invoices for other services required shall be prepared in accordance with the Prompt payment
clause of this contract and submitted to the Contracting Officer for approval.

@nd of clause)

G.4 SECTION G CLAUSES INCORPORA]ED RY REFERENCE

(18-52.227-70) NEW TECHNOLOGY (JULY 1995)
(18-52.245-73) FINA}ICIAL REPORTING OF NASA PROPERTY IN THE cUsToDY oF

CoNTRACTORS (SEP ree6)

@nd of By Reference Section)

3. Z-



S-415-22, Attachment B. Augusr 26. Igg-
E.2 Magnetic Testing

The spacecraft shall undergo magrletic testing consisting of a permanent magnetic moment test and a sra\magnetic field measurement test. The pennanent magnitic moment test shall p.""id; ;; ;;t-;;;;ili.of the dipole moment of the unpo*"t"d spacecraft in the three coordinate a:res which define the spacecraftgeometry' The estimate shall be demonstrated to be repeatabte 13 trials) to within the larger of lO?i, or Iampere-metet' per oris, peak-to-peak. -'----'- ' 
,

The stray magnetic field measurement shall demonstrare at the system level that the magnetic fieldmeasurement accuracy required (see section 9.1.1) will not be compromised by field changes associatedwith any spacecraft operation. Spacecraft systems shall be operatgd during thi test to evaluate magneticsignatures associated with normal on-orbit operations, and to esablish the magninrde of magnericsignatures at the flight sensor position.

8.3 End-to-End Testing

A series of end-to-end (Tll compatibility tests shall be performed during the pre-launch period asdefined in sow section 3'6.2;3; ftt^.:Tlonents utilizedfor these tesrs shall be the spacecraft. the Soccand CDAS ground systems, ahd the GsFc/NoAA network elernents. The ETE tests shail be designed todemonsrate full operational capabilities for each phase of the GoEs N-Q mission. The ETE tests shalt beconducted from the GOC by the mission operations tqrm.

8.+ irsncnrs

8'4'1 General Requirements - The general requirements for electromagnetic compatibiliw are asfollows:

I The spacecraft and its elements shall not generate electromagnetic interference that could adversely
affect its own subsystems and components, contractor and GFE instnrments. or the safew andoperation of the launch vehicle and launch site.

?' The spacecraft and its components shall not be susceptible to emissions that coutd adversely affecttheir safery and performance. This applies whether tire emissions are self-generated or emanate
from other sources, or whither they are intentional or unintentional.

3 ' The EMC test.program is meant to un.ou", workmanship defects and unit-to-unit variations in
electromagnetic characteristics, as well as design flaws. The qualification and flight acceptance
EMC programs are the same.

4' The spacecraft and its components shall be compatible with the conducted and radiated EMI
performance of GFE instntments as described in their respective ICD or requirements document.5' The requirements of this section apply to all continuous emissions. Transient or pulse type noise
shall be considered on a case-by'-case basis. but shall not in any way detrimentally affeciihe normal
operation of the communications or telemetry and command subsyitems, or the instruments.

The EMC test requirements herein. when performed as a set, are intended to provide an adequate
measure of hardware qualiry and workmanship. The tests are performed to frxed levels intended to
envelope those to be expected during a typical mission and also allow for some hardware degradation
during the mission.



AMENDMENT OF SOLICITATION/
MODIFICATION OF CONTRACT

PAGE OF PAGES

5. PROJ€CT NO. {nem,Iceole,2. AMENO|vENT,TTODIFICATION l.lO.

@oE 7. AD|VXNfSTERED BY (ff &ter than tten 6) CODE

Space Flight Center
GOES Procurement Office, Code 214.2

Greenbelt, MD 20071

X

AND APPROPRIATION DATA (r/ requi,eq
B/NC: 427 N/A

13. THIS ITEM APPLIES ONLY TO lvtODlFlcAT|oNS OF CONTRACTS/OROERS,

A. THIS CHANGE ORDER lS ISSUED PURSUANT TO: (Specify aulhority) THE CI{ANGES SET FORTH lN ITEM 14 ARE MADE lN THE
CONTRACT ORDER NO. IN ITEM 1OA

B. Tl'lE ABOVE NUMBERED CONTRACT/ORDER lS [,lODlFlED TO REFLECT THE ADi/IINISTRATIVE CHANGES (such as changes in paying otrrce,
Appropriation dale, elc.) SET FORTH tN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTI.IORIW OF:

x Clause 52.243-l Changes Fixed Price-Alt. II
d. OTHER (SrFclly typ ot nldiftcation aN autlptity)

E. IMPORTANT: Conlraclor fl i.nor,
r-?!
[l is re9uired lo sign lhis docum€nl and relum copies lo lhe issuing ofrroe,

14. d€scripfion of amen{menUmodi$calion (Oryanized by UCF section headings, includlng elbitation/canttet su!/€f,t matter wher€ teasiue.)

This modification issues and definitizes Configuration Change Requests 4020, 4026, 4027, 4028, 4032, 4033,
4034, 4036, 4037,4038, 4039, 4040, 4041, 4042, 4043, 4044, 4047, 4048, 4049,4050 and 4053 at no
change to the contract price.

15A. NAirE AND TITLE OF SIGNER (Typu WinA
J. T. Fel

158. CONTRACTOR/OFFEROR

16A. NAITTE AND TITLE OF CONTRACTING OFFICER (Typ or Nnt)
Sandra Marshall

-'r -,.-i- ;,'.-',-- - 
-t'jl:.

ofpercon authoized b ngn)

16C. DATE SIGNED

! ,' ..
f- /, ," -t

STANoARD FoRM 3O (Rw. lGEil)
Prescdbed by GSA

7540-01-152€070

PREVIOUS EDITION UNUSABLE

NASA/Goddard Space Flight Center and
DCMC/Hughes - Los Angeles

E. MT,EAI,|DADDRESS OFCONTRACTOR (tuo., st€et, counly, St€t€, aNZpCe)

Hughes Space and Communications Co.
PO Box 92919
Los Angeles, CA 90009

FrcL|TYCOOE

98. DATEDTSEE|TEMll)

108. DArED (SEEiTEM 13)

0U28t98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
! fn" 

"urr" 
numbored solicitation is amend€d as s€t forlh in llom 14. The hour and dale specified for receipt of Ofiers f] is exfenOea, ! ls nA 

"rf"r,O"O.Ofi€.s must acknowledSs receipt of lhis amendmenl prior to lhe hour and dale specifted in the solicilalion or as amended, by on6 of th€ following m€thod3:

(e) By com'ploting llems 8 and 15, ard retuming l--l copies of fh6 emendment; (b) By acknowledgiqg r6c6ipt of this amendment on eech copy of lho ofror

submitted; or (c) By s€perate letter or l€l€gram which includes a reference io lhe soliclletion and amendmenl numb6rs. FAILURE OF YOUR ACKNOWLEDGEi/ENT TO
BE RECE]VED AT THE PIACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOTJR AND DATE SPECTFIED I\,!AY RESULT IN REJECTIICN OF
YOUR OFFER. lf by virlue of this amendmenl you desire lo change an ofi€r alread submitled, such change may be made by leleg.am or l€nor, provided ccch lelegrrm

and is r€ceiv€d Drio? to lh€ hour and dale

9A. AtilENOfrlENT OF SOLICITATION NO.

I OA. IilODIFICATION OF CONTRACT/ORDER NO.

NASs-98069



NASs-98069
Modification No. 7
Page 2 of3

1. In Clause B.5-EVENTS FOR PERFORMAI{CE BASED PAYMENTS change the

events and dates for event numbers N32, O22 and O23 to To Be Determined'

2. lnclause F.I-DELnIERY SCHEDULE change the delivery date for the S)fl

spacecraft emulator elements to October 15, 1998'

3. In Clause J.I-LIST OF ATTACHMENTS make the enclosed changes to Attachment

L Si.i.*tnt of Work, Attachment B, Performance Specificatior\ Attachment G'

Contract DocumeniR.quir.*.nts Liit and Attachm.nt rr, List of Government Furnished

Properry.

4. Replace the contract areas listed below with the enclosed revised Pages:

Contract Schedule
Page 13

Page 17

Page 38

Attachment A Statement of Work
Seaion 1.4

Section 3.3.11.1
Section 3.8.2.4.1

Attachment B, Performance Speciftcation

Section ll.3.l.l
Section 10.10.l8
Table 10.2.1.8-l
Section 10.2

Table 10.2.1.6
Section 10.2.1.8.1
Section 10.1.5

Section 9.4.3.2
Section 9.1.3 .4

Section 9.1.3.7
Section 4.5



NAS5-98069
Modification No. 7
Page 3 of3

Attachment G, Contract Document Requirements List

Table I
DID I&T-3 .4.4-02
DID I&T-3 .4.4-03
DID LV-3.8.03
DID LV-3.8-04
DID LV-3.8-05
DID LV.3.8-06
DID LV-3.8-09
DID LV-3.8-10
DID LV.3.8.I I
DID LV-3.8-13
DID LV-3.8.14
DID LV.3.8-16

, DID LV-3.8-20
DID LV-3.8.2I
DID LV-3.8-24
DID PA-3.7.1-05
DID PM-I.3-03
DID SDA-3.2.4-OI
DID SDA-3.2.9-01
DID SDA-3.2.12-09
DID SDA-3.2.12-rO
DID SE-2.4.01
DID SE.2.4.02
DID SM-3. l. I -01

DID SM-3. 1. I -02

DID SM-3. 1. 1-03

DID SDA.3.2.I-OI

Attachment H tist of Government Furnished Property

Page I

The fixed price of this contract, and the funds allotted for the performance thereof, shall

not be deemed to be increased by this change order. This modification also represents a

.o,opi.,. and equitable settlement for the riork associated with this change order and

releases the Government from any and all liability under this contract for further

equitable adjustment attributable to such facts and circumstances giving rise by this

.t ung. rvhich is in accordance with the CCR's listed in Block 14 of Page 1'

END OF MODIFICATION



SECTION B OF NAS5.98069
MODIFICATION NO. 7

SUPPLIES OR SERYICES AND PRICES/COSTS

N27.

N28.

N29.

N30.

Launch Vehicie Pre-Ship Review

Booster on Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mssion Unique Critical Design Review

TBD

N31.

N32.

N33. Launch Vehicle Component/
System Design Review
(Major Mods only) (CDR Level)

N34. E*ernallndependentReadiness
Review

N35. Senior NASA Management
Mission Readiness Review

N36. Launch Readiness Review

Electronic Data Distribution System

N37. EDDS Critical Desien Review

N37A EDDS Hardware/Software Interface Review

N38. EDDS Acceptance

System Events

N39. SpacecraftEngineeringHandover

$7,500,000

$3,000,000

$7,000,000

$1,0001000

$3,500,000

$3,000,000

$3,000,000

$3,000,000

$2,500,000

$7,000,000

$2,000,000

$3,500,000

$ 500,000

4/6tOl

6129l0r

9/2010r

7t2t98

41v99

TBD

6/t6t00

8/r s/01

9lt0l0r

l0/1/01

5t13t98

4/13t98

7/28t98

@
13

s8,000,000 l0/31/01



SECTION B OF NAS$9S069
MODIFICATION NO. 7

SUPPLIES OR SERVICES AND PRICES/COSTS

o20.

o2r.

o22.

o23.

o24. External Independent Readiness
Review

O25. Senior NASA Management
Mission Readiness Review

C/26. Launch Readiness Review

System Events

O27. SpacecraftEngineeringHandover

O28 Final On-orbit Acceptance

Contractor Defined Milestones

OZg. Gate 7 - Start Bus Integration

O30. Gate 9 - Bus Complete

03l. Gate l0 - Payload Complete

O32. Bus & SEM Instruments Integration
& Test Complete

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mssion Peculiar/
Mission Unique Critical Design Rwiew

TBD

TBD

$2,500,000

$7,000,00q

$1,500,000

$5,000,000

$3,750,000

$3,750,000

$3,000,000

$8,000,000

$4,500,000

$2,500,000

$2,000,000

$3,000,000

$2,500,000

4t9tal

l0/8/01

TBD

TBD

2lt2t03

3/10103

3t3v03

4/30t03

9t26t03

2try00

8124100

v1610r

Ur6/0r

@t
L-7



SECTION F OF NAS$98069
MODIFICATION NO. 7

, DELTVERIES OR PERFORJT{ANCE

F.l DELnfERy SCr{EDULE (cSFC s2.2r2_s3) (OCT le88) '

The items required by this contract shail be delivered as follows:

Contract Line
Item Number
(CLnq Description

l. On-Orbit Acceptance of
GOES N Spacecraft

2. Propulsion Computer Model
& Supporting Documentation

3. Software Development
& Validatioh Environment

4. Source & Executable
Flight Software Code

_5. Emulators
S/C Emulators (t)
S/C Emulator Elements
for Imager/Sounder

S/C Emulator Elements
for S)fl

INR Performance
Evaluation System

SXI to Spacecraft
Mechanical Interface
SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

sow
Delivery Date

End of GOES N PLT 3.6.4

GOES N L-3 mos. 3.2.3.1

GOES N L-3 mos. 3.z.tl.s

GOES N L-3 mos.

GOES N L-16 mos.
June 1999

October 15, 1998

June 1999

Spacecraft CDR
+ 3 mos.

January 1999

September 1999

I mo. after S/C

3.2.t3 & 3.3.13
3.2.r3 & 3.3.13

3.2.r3 & 3.3.13
Spec. I 1.3.1.1
I 1.3.1 .2 & | 1.3.1.4
Spec. 1 I.3.1.5

3.2. 16. I
3.3. r 6

Spec. I 1.4

3.3.1 r.4

3.3.1 1.4

3.3.6.1
Contractor Acceptance
of Flight Cells

38



Imager
Sorurder

s)fi

GOES-N L-22 Mo.
GOES-N L-22 Mo.

IRCalibrationtar@
(And associated contollen, plumbing, etc.):
Space Targets (TA/ Tests) -
Cooler Targets (TA/ Tests)
Narrow Field Collimator (Ambient Test)
Integrating Sphere (Ambient Test) ,,

SN08 Del'y
SN08 Del'y
SN02 Del'y
SN02 Del'y

Wide Field CollimatorGth@ ebruary 1999 thru
Nov. 30, 1999 and March

2000

3.4.4.3.1

GOES IA4 Sftr,vr. & Databases
GOES I[v[ Documentation (Electronic)

GFE (l)
GFE (2)

GOES N Ground Ne



AMENDMENT OF SOLICITATION/
MODIFICATION OF CONTRACT

2. AMENDMENT/MODIFICATION NO. 5. PROJECT NO. (,t adicabte)

ISSUED BY CODE 7. ADMINISTERED BY (lt other than ltem 6) CODE

ASA/Goddard Space Flight Center NASA/Goddard Space Flight Center and

GOES Procurement Office, Code214.2
Greenbelt, MD 20071

DCMC/Hughes - Los Angeles

Hughes Space and Communications Co.
PO Box 92919
Los Angeles, CA 90009

CODE FAC|LTW COOE

98. DATED (SEEITEM 11)

108. (sEE |TEM 13)

0v28t98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
L-J The above numbered solicitation is amended as set forth in ltem 14. The hour and date specifted for receipt of Offers n is extended, D is not extended.

Offers must acknowledge receipt of this gmendment prior to the hour and date specified in the solicitration or as amended, by one of the following methods:

(a) By completing ltems I and 15, and retuming n copies of the amondment; (b) By acknowledging t€ceipt of this amendment on each copy of the offor
submitted; or (c) By separate letter or telegram which includes a referen@ lo the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEOGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECNON OF
YOUR OFFER. lf by virtue of this amendmenl you desire to change an offer already submitted, such change may be made by telegram or letter, provided each tel€gram

solicitation and this and is received Drior lo the and date

AND APPROPRIATION DATA (,f rcquircd)
BAIC;

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTMCTS/ORDERS,

A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authoTity) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
CONTRACT ORDER NO. IN ITEM 1OA.

B. THE ABOVE NUMBERED CONTRACT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying otfice,
Appropriation date, etc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORIW OF:

d. OTHER (Specify type of moditication and authoity)
Unilateral Modification: Clause H.6 LIMITATION OF FUNDS

E. IMPORTANT: Conlractor I isnot, n is reOuireO to sign this document and retum copies lo the issuing office.

PAGE OF

X

X

3, EFFECTIVE DATE

See Block l6C
4, REQUISITON/PURCMSE REQ. I.IO.

See Block l2

6. NAME AND ADDRESS OF CONTMCTOR (No., steet, county, State, aN Zip Code)

9A. AMENDMENT OF SOLICITATION NO.

1OA. MODIFICATION OF CONTMCT/ORDER NO.

NASS-98069

14, description ot amendmenumodification (Organized by UCF section headings, including solicitalion/contnct suhject mafter where feasible.)

This modification increases the contract funding by $7,121,000 for continued performance under this
contract.

Accordingly:

of the document referenced In ltem 9A or 10A. as heretotore

'f 5A. NAME AND TITLE OF SIGNER (Type ot pdnt)

158, CONTRACTOR/OFFEROR

(Signature of pereon fluthorbed to sign)

164. NAME AND TITLE OF CONTRACTING OFFICER (Type ot pdnt)

Sandra Marshall

16C. DATE SIGNEO

rliw/qo
STANDARD FORM 30 (Rev. 10€3)

Prescribed by GSA

15C. DATESIGNED AMERICA

PREVIOUS EDITION UNUSABLE



NAS5-98069
ModificationNo.8
Page2 of 2

L In Clause H.6, increase the funding by $30,000,000 to $37,121,000. The period of
allotment remains from the effective date of the contract through September 30, 1998.

Block l2 Accounting and Appropriation Data:

PCN: 415-54889A(lC)
JON: 415-227-80-81-42
APP: 808/90110(98)
BLI: A70l
OC: 4l-2512
AMT: $121,000

4rs-s48e4A(lc)
4t5-6t6-41-81-87
808/901 l0(98)
AJ02
4r-2550
$7,000,000

3. Replace page 48 of the contract with the replacement page included with this
modification.

END OF MODIFICATION



SECTION H OF NAS$98069
MODIFICATION NO. 8

SPECTAL CONTRACT REQTTTREMENTS

The Contractor shall prepare and submit Standard Form 294 @ev. 10-95), "subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 3l and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date forwhat
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructionb on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to .NASA Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18'52.2'19-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittd of the required reports.

(End of clause)

H.6 LTMTTATTON OF FUNDS (FDGD-PRrCE CONTRACT) (r8-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $37,121,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

48



AMENDMENT OF SOLICITATION/
MODIFICATION OF CONTRACT

PAGE OF PAGES

I
5. PROJECTNO.UWM)2. Ar,lENDfvtENT/irODlFlCATlON t'lO.

cooE

Space Flight Center
GOES Procurement Office, Code214.2
Greenbelt, MD 20071

Hughes Space and Communications Co.
PO Box 92919
Los Angeles, CA 90009

7. AD|IV{NfSTERED gY (,t &pr rtan lwn 6)

NASA/Goddard Space Flight Center and
DCMC/Hughes - Los Angeles

x

cooE FACILITYCODE

98. DATED(SEEtIEtt lt)

ro8. DATED (SEEITEMlS)

0v28t98
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

l-l The above numbe.€d solicitation is amended as ssl forlh in nem 14. The hour and data specilied for tocaipt of Ofiets ! ia ertenOeO, I i. not 
"rt"rrO"O.ff6rs must acknowledge receipi of this amendmenl prior to lhe hour and date specifred in the solioilalion or aa am€nd€d, by one of lhe follorving m€thods:

(a) By compl€ling llems 6 and 15, and returning n copies of the amenilmenl; (b) By acknovvledging recaipl of this emendmenl on each copy of lhe ofior

submined; or (c) By s€parale leiler or lelegram which includes a r€forenoo lo the solicitalion and anrandment numbers. FAILURE OF YOUR ACKNOWLEOGEiGifT TO
BE RECE]VED AT THE PI.ACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AI.ID DATE SPECIFIED MAY RESULT IN REJECTPN OF

YOUR OFFER. lf by vidue of lhis amondm€nl you desire lo change an offer elready submitled, such chango may ba mad€ by lelegram or letler, providad cech lelegram

AND APPRoPRIATION OATA fn tqu itgd)
BAIC: 427 N/A

13. THIS ITEM APPLIES ONLY TO IvIODIFICATIONS OF CONTRACTS/ORDERS,

A. THIS CHANGE ORDER IS ISSUED PURSUANT TO:

CONTRACT ORDER NO. IN ITEM 1OA

(Specify aulhorily) THE CHANGES SET FORTH lN ITEM 14 ARE lvlqDE lN THE

B. THE AEOVE NUMBERED CONTMCT/ORDER lS lrODlFlED TO REFLECT THE ADi\,ilNISTRATIVE CHANGES (such as changes in paying oflice,
Apsroprietion dele, etc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORIW OF:

x Clause 52.243-l Changes Fixed Price-Alt. il
d. OTHER (Srytty tyop d modil,catio/r eN autho'lty)

E. IMPORTANT: Conlraclor is nol, [_.,j is reguired to sign thie docum€nl and ]etum 4 copies to lhe issuing offrce.

8. NAtvtE Af.fD ADORESS OF CONTRACTOR (rt o., s,tt€i @ttnty, Stab., eN Zp W)

9A. AT,END|VENT OF SOLICITATION NO.

1O,A. I/IODIFICATION OF CONTRACT/ORDER NO.

NAS5-98069

14. descripf ion of amendmenUmodificalion (Oryanizd by UCF s€ction h€adr:rgs, ircludit?4 $ticttationfuntet suD/€ft n'€fter whe'e teasible.)

15A. 16A. NAlvlE AND TITLE OF CONTRACTING OFFICER (Typ u Nin0

Sandra Marshall
r6c. DArE S|GNED

a1,97iffi
SIANOARD FORM 30 (Rw. lOLEil)

Prescribed by GSA
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NAS5-98069
ModificationNo.9
Page 2 of3

L In Clause J.I-LIST OF ATTACHMENTS make the enclosed changes to Attachment

A Statement of Work; Attachment B, Perfor.mance Specificatioq and Attachment G,

Contract Document Requirements List.

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A Statement of Work

Paragraph 1.0
Paragraph 3.3.8.3

Attachment B. Performance Specification

Table 8.6.3.2-2
Paragraph 9. 1.1.6
Paragraph 9.1.1.8
Table 9.1.2.1
Paragraph 9.1.2.9.1
Paragraph 9.5.6.I
Table 10.0
Paragraph 10.2.1.8
Table 10.2.1.8-l
Table 10.2.1.8-Z
Paragraph 10.2.3
Paragraph 10.2.6

Attachment G. Contract Document Requirements List

Table I
DID PM-I.I.OI
DID SDA-3.2.2-OI
DID SDA-3.2.2-02
DID SDA-3.2.2.03
DID SDA.3.2.8.OI
DID SDA-3.2.8-02



NAS5-98069
ModificationNo.9
Page 3 of3

The fixed price of this contract, and the funds allotted for the performance thereof, shall

not be deelned to be increased by this change order. This modification also represents a

,o',,pt"t. and equitable settlement for the work asso,ciated with this change order and

releases the Government from any and all liability under this contract for further

equitable adjustment attributable to such facts and circumstances giving rise by this

,hung. whictr is in accordance with the CCR's listed in Block'14 of Page l.

END OF MODIFICATION
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NAS5-98069
Modification No. l0
Page2 of 2

l. In Clause H.6, increase the funding by $9,000,000 to $46,121,000. The period of
allotment remains from the effective date of the contract ttrough November 3, 1998.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-54gOZA(lC)
JON: 415-616-41-81-87
APP: 808/90110(98)
BLI: A703
OC: 4l-2550
AMT: $9,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NASS-9t069
MODIFICATION NO. 10

SPECIAL CONTRACT REQIITREMENTS

The Contractor shall prepare and submit Standard Form 294 @ev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 3l and September 30, respectively. A final SF 294 must be submitted after contrast
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 @ev. 10-95), "Summary
Subcontract Report" in accordance with the instructionb on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to 'NASA Office of Procurement, Code HC, Washingtoq D.C.
20546-0001" on an semi-annual basis no later than April30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

@nd of clause)

H.6 LTMTATTON OF FUNDS (FDcD-pRrCE CONTRACT) (18-s2.232-77) (MAR l98e)

(a) Of the total price of CLINs I through 14, the sum of $46,121,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

48



SECTION E OF NAS5.98069
, MOOmCATTON NO. 10

SPECIAL CONTRACT REQUTREMENTS

SCHEDI.JLE FOR ALLOTMENT OF FI.JNDS

Date Amounts

To be provided fy the government as funds become availpble.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which" if this contract is terminated'pursuant to the

Termination for Convenience of the Government clause of this contract, the totd amount payable

by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (D and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is

not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time
allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstdnding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until November 3, 1998.

(2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

noti$ the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point refened to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (l) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4) I{ after the notification referred to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (l) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

49
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NAS5-98069
Modification No. I I
Page2 of 2

l. In Clause H.2l SPECIAL PERFORMANCE REQLJIREMENTS, delete the
requirement for nearly recovered INR performance within 30 minutes after a N-S
stationkeeping manelver as stated in paragraph 4.2.3.

2. lnClause J.l LIST OF ATTACHMENTS make the enclosed changes to Attachment
B, Performance Specification.

3. In Clause J.l LIST OF ATTACHMENTS, replace Attachment C, GOES N-Q Imager
Interface Control Document and Attachment D, N-Q Sounder Instrument Interface
Control Document with Revision C versions.

4. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 6l
Page62
Page 76

Attachment B. Performance Specifi cation

Index Page
Paragraph 9.2.3.2
Paragraph 9.3.3.2
Paragraph 9.5.2.1
Paragraph 9.5.3
Paragraph 10.1.5.2.1
Paragraph 10.1.5.3
Paragraph 10.1.5.4
Paragraph 10.2
Paragraph 10.2.1.8

Paragraph 10.2.3
Table 10.2.3
Paragraph 10.2.4.1
Paragraph 10.2.4.2
Paragraph 10.2.7.7
Paragraph 10.2.8

The fixed price of this contract, and the funds allotted for the performance thereo{, shall
not be deemed to be increased by this change order. This modification also represents a

complete and equitable settlement for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR's listed in Block 14 of Page l.

END OF MODIFICATION



SECTION H OF NAS5.98069
MODIFICATION NO. T1

SPECIAL CONTRACT REQUIREMENTS

4.2.3 Stationkeeping Mode

Table 4.2.3-l and 4.2.3-2 were deleted.

INR performance shall be within specification immediately after the l0 minute housekeeping
period. EW stationkeeping shall be performed within the l0 minute housekeeping period.

4.2.4 Housekeeping Mode

EW stationkeeping shall be performed within the l0 minute housekeeping period.

Imager and Sounder ICD 3.2.3.zRadiant Cooler FOV

The total thermal and reflected solar power that intercepts the Imager and Sounder radiant cooler
north faces at incident angles from 0 to 25 degrees shall not exceed 1.13 x l0E-4 Wsq. cm. The
total thermal and reflected solar power that intercepts the Imager and Sounder radiant cooler
north faces at incident angles from 25 to 90 degrees shall be zero.

'9.1.1.1 General

The Contractor shall provide the capability of receiving simultaneous data from both
Magnetometers along with the algorithms to process the data to remove static and variable
spacecraft generated fields in real time.

(End of clause)
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SECTION H OF NAS5-98069
MODIFICATION NO. T1

SPECTAL CONTRACT R0QIITREMENTS

This page intentionally left blank.
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SECTION J OF NAS$9S069
MODIFICATION NO. rI

LIST OF ATTACHMENTS

J.l LrsT oF ATTACHMENTS (GSFC s2.210-l0l) (ocT le88)

The following attachments constitute part of this contract:

Attachment

A

E

F

G

H

I

J

B

c

D

Descriotion

Statement ofWork

Performance Specifi cation

GOES-N-Q Imager Interface
Control Document

N-Q Sounder Instrument Interface
Control Document

S)fl Interface Requirements Document
for GOES-N-Q Spacecraft

RESER\IED

Contract Document Requirements List

List of Government Furnished Property

Program Review Requirements

Small, Small Disadvantaged and
Women-Owned Small Business
Subcontracting Plan

Performance B ased Payments
Completion Criteria

Performance Based Payments Completion
Criteria (Contractor Provided Milestones)

(End of clause)

Date

August 26,1997

August 26,1997

Revision C

Revision C

August 21,1997

August 26,1997

August 26,1997

August 26,1997

January 12, 1998

August 26,1997

January 12,1998

K

76
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NAS5-98069
ModificationNo. 12

Pagb 2 of4

l. In Clause B.5-EVENTS FOR PERFORMANCE BASED PAYMENTS change the events,

dates and/or amounts as shown in the revised pages to reflect the launch delay rephasing.

2. ln Clause F.I-DELIVERY SCHEDULE change the delivery date for CLIN's 2,3,4, and 5

to reflect delivery prior to ground storage of the spacecraft.

3. In Clause F.2-ENGINEERING HANDOVER DATES AIrID STORAGE DATES, change

the engineering handover dates for GOES N to October 3 l, 2002, for GOES O to April 30,2004
and add the following paragraph:

The Contractor shall place the GOES N and O spacecraft into storage immediately following
successful completion of spacecraft Integration and Test (I&T), but no earlier than the dates

specified for Earliest Storage Date @SD). No storage charges, as defined in Clause H.4, shall be

paid prior to the ESD.

4. In Clause H.4-ADDITIONAL GOVERNMENT ACCOMMODATIONS, make the

following changes:

Replace paragraph c in its entirety with:

c. The Government may elect to integrate and test the S)C and/or Lightning Mapper instruments

after the spacecraft has been placed into storage but in suflicient time as to not affect the

engineering handover date. Should the Government elect to exercise this possibility, the

Government and the contractor shall agree on the need for and value of an equitable adjustment

to the contract price for performing the required integration and test tasks.

Replace the next to the last sentence of paragraph e. with:

If it is determined that there is no impact to the earliest storage date and/or engineering handover

date, the Government shall pay to the contractor the following daily rates for this additional

testing:

Replace paragraph g with the following:

The Government may require the contractor to support a revised engineering handover date, at

no change to the contract price, other than storage costs, with twenty (20) months notice prior to
the engineering handover date, provided the revised engineering handover date is later than the

originally specified engineering handover date by more than 30 days for GOES P and Q and

more than 30 days and less than 5 years for GOES N a:rd O.



NAS5-98069
Modification No. 12

Page 3 of4

5. IN Clause H.ITELECTION OF GOVERNMENT-PROVIDED LAI.'NCH sERvIcEs
A}.ID ADVA}.ICE AGREEMENT FOR DEDUCTI\IE CHANGE FOR GOVERNMENT.
PROVIDED LAUNCH SERVICES,
replace:
" ...25 months prior to the engineering handover datej"
with:
" ...29 months prior to the engineering handover date for GOES N, 32 months prior to the
engineering handover date for GOES O and 25 months prior to the engineering handover date for
GOES P and Q."

6. In Clause H.I I_ADVA}.ICE UNDERSTA}.IDING REGARDING SETTLEMENT oF
TERMINATION OF CONTRACTOR PROVIDED I,AUNCH SERVICES, PATAgTAPh OXI),
replace:
" ...25 months prior to the engineering handover date..."
with:
" ...29 months prior to the engineering handover date for GOES N, 32 months prior to the
engineering handover date for GOES O and 25 months prior to the engineering handover date for
GOES P and Q.. ."

7. In Clause J.I-LIST OF ATTACHMENTS make the enclosed changes to Attachment A
Statement of Worh Attachment G, Contract Document Requirements List, Attachment tI, List of
Government Property, Attachment I, Program Review Requirements and Attachment K,
Performance Based Payments Completion Criteria. Replace Attachment I! Performance Based
Payments Completion Criteria (Contractor Provided Milestones) with Revision A dated
September i0, 1998.

8. Replace the contract areas listed below with the enclose{ revised pages:

Contract Schedule

Page 1l-17
Page 38
Page 40
Page 45-47
Page 52-54
Page 76



u$'}*itrN. '2
Attachment A Statement of Work
Paragraph 3.4.10.2
Paragraph 3.5.1, Item 7
Paragraph 3.6
Paragraph 3.6.2.2.1
Paragraph 3.6.2.2.2
Paragraph 3.6.2.2.3
Paragraph 3.6.2.3.1
Paragraph 3.6.2.3.2.1

Attachment G. Contragt Document Requirements List
Table I Pages
sE-2.1-06
sE-2.1-09 ,,

Attachment H. List of Government Furnished Property
Page2

Attachment I. Program Review Requirements
Table of Contents Page
Page 5

Attachment K. Performance Based Payments Completion Criteria
Page I
Page 3

Attachment K. Performance Based Payments Completion Criteria (Contractor Provided
Milestones)
Revision A

The fixed price of this contract, and the funds allotted for the performance thereof, shall not be
deemed to be increased by this change order. This modification also represents a complete and
equitable settlement for the work associated with this change order and releases the Government
from any and all liability under this contract for further equitable adjustment attributable to such
facts and circumstances giving rise by this modification, except as provided for in Clause H.4(g).

END OF MODIFICATION



SECTION B OF NAS$98069
MODItrICATION NO. 12

ST]PPLIES OR SERVICES AND PRICES/COSTS

B.5 E\IENTS FOR PERFORNdANCE BASED PAY-I\4ENTS

In accordance with Clause B.4 PERFORI{ANCE BASED PAY-I\{ENTS (52.232-32), and upon
successful completion of an event, as defined in 8.6 DETERMINATION OF EVENT
COMPLETION, the contractor may request performance based payments basgd for the following
Events: (Requests for payment for milestones completed in September after the September
request for payment has been submitted and milestonei completed in October, will be submitted in
November)

Event No. Event

GOES N

Spacecraft System Level Reviews

Nl. System Concept Review

, N2. Preliminary Design Review

N3. Critical Design Review

N4. Mission Operations Review

N5. Pre-Environmental Review

N6. Pre-Storage Review

N6A. Pre-Shipment Review

N7. Flighr Operations Review

i:ff.T* 
Launch Readin e ss

Software Subsystem Reviews

N9. Concept Review

NlO. Requirements Review

Amount Date

$3,750,000

$1,500,000

$6,500,000

$2,400,000

$1,000,000

$4,000,000

$2,000,000

$4,000,000

$7,000,000

$3,000,000

$2,500,000

$1,000,000

5t5t98

8l13l98

5n3t99

sn2t00

9lr9l00

5t2v0l

512v02

6t6to2

ral5rcz

315198

s/7t98

719198Nl1. Preliminary Design Review

1l
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Nl2. Critical Design Review

Nl3. Test Readiness Review

N14. Acceptance Review

Spacecraft Support Crround System Reviews

Nl5. System Concept Review

Nl6. Preliminary Design Review

Nl7. Critical Design Review

Nl8. Pre-ShipmentReview

Nl9. Acceptance Review

Launch Services

N20.

N2l.

N22.

N23.

N24.

N25.

N26.

N27.

Launch Vehicle Interface
Requirements Document

Spacecraft/Launch Vehicle
Interface Control Document

Mssion Integration Program
KickoffReview

Final Loads Verification Review

Launch Vehicle Requirements
Review

Launch Vehicle Pre-Installation
Review (Major Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship Review

$3,500,000

$3,100,000

' $10,000,000

s2,500,000

$1,000,000

$3,500,000

$5,000,000

$3,500,000

$3,750,000

$3,000,000

$1,000,000

$2,500,000

$3,000,000

$5,000,000

$3,500,000

$2,000,000

3t8t99

8tr7t99

r0tr4t99

5t7t98

7l3rl98

4t9t99

3lr4l00

7t2t03

6/22t98

31U99

8lr4t98

8/16/00

r/t9t99

2lr2l02

8/7t02

4/st02

t2
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N28.

N29.

N30.

N3l.

N32.

N33.

N34.

N35.

Booster on Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mssion Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mssion Unique Critical Design Review

RESERVED

Launch Vehicle Component/ |

System Design Review
(Major Mods only) (CDR Level)

External Independent Readiness
Review

SeniorNASA Management
Mission Readiness Review

s4,000,000 5DA02

$3,000,000 3lt2l99

$3,500,000

$3,000,000

$1,000,000

$4,000,000

$3,000,000

$7,000,000

$2,000,000

$3,500,000

$ 500,000

$7,000,000

$4,000,000

8t7t02

9120t02

4lt3t99

8n5t02

9/rcrcz

r0lv02

sl13t98

4lt3l98

7/28198

r0l3u02

4/30t03

N36. Launch Readiness Review

Electronic Data Distribution Svstem

N37. EDDS Critical Design Review

N37A EDDS Hardware/Software Interface Review

N38. EDDS Acceptance

Svstem Events

N39. SpacecraftEngineeringHandover

N40. Final On-orbit Acceptance

l3
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SUPPLIES OR SERVICES AND PRICTS/COSTS
I

Contractor Defined Mlestones '

N4l. GOES N and O Team Kickoff

N42. Contract Award to Panametrics for SEM
Instruments

$1,000,000

$3,000,000

$8,000,000

$8,000,000

$5,000,000

$4,000,000

$4,000,000

$4,000,000

$5,500,000

$5,500,000

$3,500,000

$3,500,000

$5,500,000

$3,000,000

$6,000,000

$2,600,000

$2,000,000

$2,500,000

2ltu98

314198

r0l7l98

l l/3/98

r2ltu98

12123198

U8199

2lt5l99

2l19l99

3lt0l99

6lr7l99

6lr8l99

7130199

918/99

rv25l99

3123100

3l24lOO

6t23t00

N43.

N44.

N45.

N46.

N47.

N48.

N49.

N50.

N51.

Ns2.

N53.

Ns4.

N55.

N56.

N57.

N58.

Deliver Engineering Communications
Model Data

S/C Emulator & PES PDR

Gate 3 - GOES Bus Layout Complete

Gate 5 - GOES Antenna Design Complete

Deliver GOES N S)fl to Spacecraft
Mechanical Interface

GTACSI{TACTS Proof-of-Concept Demo

Gate 4 - GOES Payload Layout Complete

Communication Subsystem CDR

Deliver Imager/Sounder S/C Emulator
Elements

Version Description Document - Build 4

Performance Evaluation System Delivery

Deliver Flight Communications Model Data

Gate 7 - Start Bus Integration

Deliver Ground System SOCC/CDASs

Gate9-BusComplete

GOES N End-to-End Test lA Completed

14
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N59.

N60.

N6l.

N62.

N63.

N64.

N65.

N66.

N67.

N68.

Flight Operations Training Program
Completed

Spacecraft Training Program Plan (Final)

Complete Fit Check

CroES N End-to-End Test 2 Completed

Launch Site Test Procedures

INR System Description and
fuialysis Document (Final) 

|

Contingency Simulation # I

Dress Rehearsal

GOES-N Data Book

GOES-N End-to-End Test 4 Completed

$10,000,000

$8,000,000

$8,000,000

$4,000,000

$4,000,000

$4,000,000

$4,000,000

$3,000,000

$10,000,000

$3,ooo,o0o

$2,000,000

$10,000,000

$10,000,000

$12,000,000

'$1,000,000

$1,000,000

$1,000,000

r0l4100

rv28ta0

r2lv00

v26t0l

3/19/01

4t27tor

8t2t02

9lt3l02

l0/08/00

5lr4l0r

2trvm

4t2t02

4lr8l02

r2ltll02

r2ltv03

v9104

4/4tA

GOES O

Spacecraft System Level Reviews

Ol. Critical Design Review

02. Mission Operations Review

03. Pre-Environmental Review

04. Pre-Storage Review

O4A. Pre-Shipment Review

05. Flight Operations Review

06. Spacecraft Launch Readiness Review

l5
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Software Subsystem Reviews '

07.

08.

09.

Launch Services

ol0.

ol1.

otz.

ol3.

ol4.

or5.

ol6.

ol7.

ol8.

ol9.

o20.

Critical Design Review

TeSt Readiness Review

Acceptance Review

Launch Vehicle Interface
Requirements Document

S pacecraft/Launch Vehicle
Interface Control Document

Mission Integration Program
KickoffReview

Final Loads Verification Review

Launch Vehicle Requirements
Review

Launch Vehicle Pre-Installation
Review (Maj or Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship Review

Booster on Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mssion Unique Preliminary
Design Review

$4,500,000

$3,000,000

$2,00Q,000

$2,500,000

$2,100,000

$2,500,000

$10,000,000

$5,000,000

$l1,500,000

$1,000,000

$2,000,000

$1,000,000

$1,000,000

$2,000,000

9t27t99

v3t00

3lt3t00

t2t20t99

v27t00

8/rv99

5t30t02

tzlr6199

8lr9l03

2t5t04

l0/10/03

2t5tu

3lt8l04

l/1 l/00

l6
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o2l.

o22.

o23.

o24.

o25.

0.26.

System Events

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESER\IED

RESERVED

Exernal Independent Readiness Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review ,

O27. SpacecraftEngineeringHandover

O28. Final On-orbit Acceptance

Contractor Defined Milestones

O29. Gate 7 - Start Bus Integration

O30. Gate 9 - Bus Complete

03l. Gate l0 - Payload Complete

O32. Bus & SEM Instruments Integration
& Test Complete

O33. )RSIEIJV/EPS/HEPAD Flight Uilt #2
(N-O Spares) Pre-Shipment Review

O34. Gate 12 - GOES O S/C to System Test

O35. Gate 13 - GOES O S/C Complete

036. GOES-O End-to-End Test 4 Completed

$1,000,000 tv?v03

$1,000,000

$1,000,000

$1,000,000

$2,000,000

$1,000,000

$1,900,000

$1,000,000

$4,000,000

$3,000,000

$10,500,000

$10,000,000

$12,000,000

$12,000,000

2ltzlw

3ltolu

3l3vu

4130lu

9l24lw

2ltUoo

8124100

rlt6l0r

v1610r

t2/07t01

4/O3lO2

1lo7l03

r2105102

l7



SECTION F OF NAS998O69

, MODIFTCATION NO. 12
DELT\IERIES OR PERFORIT{ANCI

F.l DELnfERy SCTTEDULb (GSFC 52.2r2-s3)(OCT le88)

The items required by this contract shall be delivered as follows:

Contract Line
Item Number
(CLbl) Description

l. On-Orbit Acceptance of
GOES N Spacecraft

2. Propulsion Computer Model
& Supporting Documentation

3. Software Development
& Validation Environment

4. Source & Executable
Flight Software Code

5. Emulators
S/C Emulators (l)
S/C Emulator Elements
for Imager/Sounder

S/C Emulator Elements
for S)fl

INR Performance
Evaluation System

S)O to Spacecraft
Mechanical Interface
S)il to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Delivery Date 
,

End of GOES N PLT

GOES N ESD-3 mos.

GOES N ESD-3 mos.

GOES N ESD-3 mos.

GOES N ESD-16 mos.
June 1999

October 15, 1998

June 1999

Spacecraft CDR
* 3 mos.

January 1999

September 1999

I mo. after S/C
Contractor Acceptance
ofFlight Cells

6.

7.

8.

sow
Reference

3.6.4

3.2.3.1

3.2.t2.5

3.2.r3 & 3.3.13
3.2.r3 & 3.3.13

3.2.13 & 3.3.13
Spec. I I .3.1.1
11.3.1.2&n.3.1.4
Spec. I1.3.1.5

3.2.16.1
3.3.16
Spec. I1.4

3.3.11.4

3.3.1 1.4

3.3.6.1
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2t.

22.

Additional Integration &
Testing Support

Spacecraft Storage

See Clause H.4

See Clause H.4

Solely for purposes of mailing DD Form 250, the shipinent address shall be to the Contracting
Officer, Mail Code 2|4.2,NASA/GSFC, Greenbelt, MD 20771..

@nd of clause)

F.2 ENGTNEERINGHANDO\IERDATES AIID,STORAGE DATES

The following dates are defined as the engineering handover dates and the earliest dates at which
the spacecraft may be placed into ground storage as defined in Clause H.4:

Earliest Ground Storage Date Engineering Handover Date
GOES N
GOES O
GOES P
GOES Q

October 1, 2001
January l, 2003
January 1,2006
January 1,2008

October 3l,2OO2
April30,2004
April30,2006
April 30, 2008

The contractor shall place the GOES N and O spacecra$ into storage immediately following
successful completion of spacecraft Integration and Test (I&T), but no earlier than the dates
specified for Earliest Storage Date (ESD). No storage charges, as defined in Clause H.4, shall be
paid prior to the ESD.

@nd of clause)

F.3 SECTION F CLAUSES INCORPORATED BY REFERENCE

(s2.242-rs) STOP-WORK ORDER (AUG 1e89)
(s2.247-34) F.O.B. DESTTNATION (NOV l99l)

@nd of By Reference Section)
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H.4 ADDITIONALGO\IERNMENTACCOMMODATIONS

a. During the first year of the contrast, the Government may elect a one-time delivery slip to the
Imager, Sounder and S)fl instruments, along with the engineering handover dates, for all
spacecraft, to the revised dates stated in this paragrap[ with a Change in the contract price of
$16,300,000 for GoEs-N, $62,700,000 for GOES-O, $9,600,000 for croEs-p and $2,400,000

for GOES-Q for an average of $22,750;000 per mission. This paragraph may be impacted by
Clause H.19. The revised dates are:

Instrument Delivery Earliest Ground Storage Date Engineering Handover Date
GOES N
GOES O
GOES P

GOES Q

t0/01
rot04
l0/06
10/08

vov03
U0u06
l/01/08
l/01/10

4130103

4130106

4130l08
4t30tr0

b. For reasons other than the condition stated in paragraph a. above, the Government may delay
the spacecraft test progam by no more than thirty (30) days, for late instrument deliveries or
additional instrument accommodations. If this delay exceeds thirty (30) days, the Government
shall adjust the engineering handover date, for that spacecraft, on a day-for-day basis. The
Government shall also pay to the contrastor, for each spacecraft or replacement spacecraft, the
daily rate below for the specified instrument.

GOES N GOES O

s)il $24,000 $25,000

Other $24,000 $25,000

GOES P GOES O

$ 18,000

$ 18,000

$ 25,000

$ 25,000

This rate applies to each calendar day of delay beginning with the thirty-first day from the
originally specified delivery date until the actual date of said delivery. The prices in this paragraph
may be impacted by Clause H.18.

If Government direction necessitates removing a Government furnished payload, other than S)fl,
from the spacecraft for repair or modification, the contract price will be adjusted by the ambient
testing rate, as specified in paragraph e., for each additional day of testing, with no change to the
engineering handover date. This clause does not apply to testing that is required to demonstrate
that the contractor will meet specifications.

c. The Government may elect to integrate and test the S)il and/or Lightning Mapper instruments
after the spacecraft has been pl4ced into storage but in sufficient time as to not affect the
engineering handover date. Should the Government elect to exercise this possibility, the
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Government and the contractor shall agree on the need for and value of an equitable adjustment
to the contract price for performing the required integration and test tasks.

d. The Government may elect to launch a mission without the S)(I or Lightning Mapper
instruments at no change to the co4tract price with four (4) months notice pripr to the engineering
handover date.

e. The Governrnent may direct additional days of testing for each spacecraft, or its replacement
spacecraft. A day is defined as 16 hours for ambient testing and?4 hours for thermal vacuum
testing. Once the Government directs this testing, if the thirty (30) day grace period specified in
paragraph b. has been consumed, the contractor will have five (5) days to assess any impact to the
engineering handover date and inform the Government ofthe impact, if any. If it is determined
that there is no impact to the earliest storage date and{or engineering handover date, the
Government shall pay to the contractor the following daily rates for this additional testing:

Ambient Testing
GOES N CIoES O
$ 31,000 $ 32,000

Thermal Vacuum Testing $ 45,000 $ 46,000 $ 51,000 s 56,000

This clause does not apply to testing that is required to demonstrate that the contractor will meet
specifications.

f. At least six (6) months prior to the engineering handover date, the Government may direct the
contractor to store the spacecraft and perform a post-storage test program, as required by the
contract specification or directed by the Government. Storage shall be in compliance with the
contract specification and shall include routine monitoring, testing (if required) and maintenance

of proper environments.

The Government shall pay to the contractor (unless Clause H.20 is effective) the following rates
for each spacecraft or subsequent replacement:

GROUND STORAGE (monthly):

GOES P GOES O
$ 35,000 $ 38,000

GOES O

$206,000

GOES N

$270,000

GOES O

$283,000

GOES P

$48,000
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POST-STORAGE TESTING ldat rate):

Ambient Testing

Thermal Vacuum Testing

GOES N GOES O GOES P GOES O

$ 331,000 $341,000 , $375,000 $41 1,000

$2,123,000 $2,197,000 $2,411,000 $2,670,000
(This price is incremental to the ambient testing price.)

No additional adjustments shall be made to the contract price.

g' The Government may require the contractor to support a revised engineering handover date, at
no change to the contract price, other than storage costs, with twenty (20) months notice priorio
the engineering handover date, provided the revised engineering handovei date is later than the
originally specified engineering handover date by more than 30 days for GOES p and e and more
than 30 days and less than 5 years for GOES N and O.

The Government may delay the engineering handover date by no more than 30 days, at no change
to the contract price. This is in addition to the 30 days allowed for late instrumeni delivery
specified in paragraph b.

@nd of Clause)

H.5 SUBCONTRACTING PLA}I A}ID REPORTS FOR SN4ALL, SMALL
DISADVANTAGED AI{D WOMEN.OWNED SMALL BUSINESS CONCERNS
(csFc s2.2re-e0) (Jr.JLY lee6)

a. Subcontracting Plan (Contractor)

FAR clause 52.219'9, "Small, Small Disadvantaged and Women-Owned Small Business
Subcontracting Plan" is included in Section I ofthis contract. The agreed to Subcontracting plan
for Small, Small Disadvantaged and Women-Owned Small Business Concerns required by the
clause is included as Attachment J in Section J.

b. Subcontracting Plan (Subcontractors)

In accordance with FAR clause 52.219-9, the Contractor must require that certain subcontractors
adopt a plan similar to the Plan agreed to between the Contractor and the Government.

c. Reporting to contracting officer (sF 294-Semi-annuar and Final)
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this paragraph are not subject to the Disputes clause.

@nd of Clause)

H.9 SECTION H CLAUSES INCORPORATED BY REFERENCE

(1852.244-70) GEOGRAPI{IC PARTTCTPATION IN TIIE AEROSPACE PROGRAI\{
(APRTL le85)

(End of By Reference Section)

H.IO ELECTION OF GOVERNMENT.PROVIDED LAUNCH SERVICES A}{D
ADVAI{CE AGREEMENT FOR DEDUCTIVE CHANGE FOR GOVERNMENT-
PROVIDED LAUNCH SERVICES

The term "contractor-provided launch services" as used in this clause shall mean the management

or acquisition of any hardware, software, equipment, supplies, facilities or services by the
Contractor, or any of its subcontractors, related to the provision of a launch vehicle, launch

vehicle system or launch service in support of the launch of any spacecraft to be delivered under

this contract. The term shall not include any obligation the Contractor has under the contract to
integrate the spacecraft with a launch vehicle, to test the spacecraft during the course of
integration with the launch vehicle systenr" or to provide any service in support of the spacecraft

during any launch

The Government may elect to provide launch services to thi contractor for any spacecraft or its

replacement, in lieu of contractor-provided launch services. The Government may invoke this

deductive change through a unilateral modification to the contract, provided the Government has

issued this modification at least 29 months prior to the engineering handover date for GOES N
32 months prior to the engineering handover date for GOES O and 25 months prior to the

engineering handover date for GOES P and Q. The respective contract line item in Clause B.l,
contract price in Clause B.2, Performance Based Payments in Clause B.4 and option price in

Clause H.l shall each be reduced by the following amount:

GOES N $65,900,000
GOES O $70,200,000
GOES P $129,400,000
GOES Q $139,400,000

52



SECTION H OF NAS$9S069
MODIFICATION NO. 12

SPECTAL CONTRACT REQUTREMENTS

The Contractor shall refund this imount to the Government or credit this amount to the
Gove-rnment against future payments under the contract as directed by the Contracting Officer.
The Government reserves the right to unilaterally define the Event *i 

"rouniofprrfo**',Based Payments related to the credit referred to above.

If a unilateral modification electing Government-provided launch services is issued less than 29
months prior to the e_ngineering handover date foi GoES N, 32 months p,rior to the engineering
handover date for GoEs o and 25 months prior to the scheduled engineering handover date for
GOES P and Q, the unilateral modification itratt constitute a partial tirrin.tiin and shall be
executed per the Advance Understanding in Clause H.l l. The date of issuance shall be the
effective date of the unilateral modification indicating election of Government-provided launch
services.

The parties agree that this settlement represents fair compensation for Contractor effort
accomplished for this change, and that the terms as statedherein represent full and final settlement
between the parties for any modification related to Contraclor-proidra Uuncf services.

If the Government issues this Change Order, paragraph 3.8.3 of the Statement of Work shall be in
effect and the following clauses shall no longer be in Ltr""t for that spacecraft only:

H.I I ADVA}.ICE UNDERSTA}{DING REGARDING SETTLEMENT OF
TERMINATION OF CONTRACTOR PROVIDED LAUNCH SERVICES

H.Iz LICENSES AI{D PERMITS FOR A LAUNCH SERVICE OPERATOR
H.l3 C'O\IERNMENT INSIGITT AliD AppRovAL FoR LAUNCH SERVICES

@nd of clause)

H.I I ADVA}ICE UNDERSTA}{DING REGARDING SETTLEMENT OF TERMINATION
OF CONTRACTOR PROVIDED LAUNCH SERVICES

The parties agree in advance to the following:

(a) Definitions

(l) The term "contractor-provided launch services" as used in this clause shall mean the
management or acquisition of any hardware, software, equipment, supplies, facilities or services
by the Contractor, or any of its subcontractors, related to the provision of a launch vehicle, launch
vehicle system or launch service in support of the launch of any spacecraft to be delivered under
this contract. The term shall not include any obligation the contractor has under the contract to

53



SECTION H OF NAS$9S069
MODIFICATION NO. 12

SPECIAL CONTRACT REQIIIREMENTS

integrate the spacecraft with a launch vehicle systern, to test the spacecraft during the course of
integration with the launch vehicle systen\ or to support the spacicraft during any launch.

(2) The term "partial termination settlement" as used in this clause shall mean the
procedures and agreement ofthe parties related to the termination of contractor-provided launch
services.

@) Scope of Application

(l) This clause shall apply when notice of termination of c6ntractor-provided launch
services is received by the Contractor less than 29 months prior to the CrOES N engineering
handover date,32 months prior to the GOES O engineering handover date and 25 months lrior
to the GOES P and Q engineering handover date. fury notice received by the Contractor prior to
these time fiames shall be governed by Clause H.to erititled "Election of Government-provided
Launch Services and Advance Agreement for Deductive Change for Contractor-Provided Launch
Services." Any notice received prior to the above mentioned time frames shall be construed as a
deductive change order, and not as a termination for the convenience of the Government.

(2) The provisions of this clause shall only apply up until the point of intentional ignition.
The provisions of this clause shall in no way be deemed to limit the rights ofthe Government
under the contract clause 52.249-8, entitled *Default (Supply and Services)" (Apr 1984). In the
event the Government exercises its rights under the Default clause, with respect to Contractor-
provided launch services, provisions ofthis clause shall not apply.

(c) After receipt ofNotice of Termination, and as directed by the Contracting Officer, the
Contractor shall comply with the terms of the Termination for Convenience clause.

(d) Settlement Credit Agreement

(l) The Contractor shall refund to the Government or credit the Government against future
payments under the Contract, as directed by the Contracting OfEcer in her sole discretioq an
amount equal to the performance-based payments paid to datg for each contractor-provided
launch service identified in the notice of termination, less the amount associated with mission
unique modifications and requirements. The Contractor shall submit a partial termination
settlement proposal in accordance with the Termination for Convenience clause.

(2) The parties agree that the credit or refund agreed to pursuant to this clause shall fully
satisfy and discharge any monetary obligations of the parties under a partial termination
settlement.

Any amount owed to the Government under a partial termination settlement shall be(3)
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SECTION J OF NAS$9S069
MODIFICATION NO. 12

LIST OF ATTACHMENTS

J.l LrsT oF ATTACHMENTS (GSFC s2.210-l0l) (ocT le88)

The following attachments constitute part of this contract:

Attachment

A

B

c

F

G

H

I

J

D N-Q Sounder Instrument Interface. 
Control Document

E S)fl Interface Requirements Document
for GOES-N-Q Spacecraft

Description

Statement ofWork

Performance Specifi cation

GOES-N-Q Imager Interface
Control Document

RESERVED

Contract Document Requirements List

List of Government Furnished Property

Program Review Requirements

Small, Small Disadvantaged and
Women-Owned Small Business
Subcontracting Plan

Performance Based Pavments
Completion Criteria

Performance Based Payments Completion
Criteria (Contractor Provided Milestones)

@nd of clause)

Date

Augnst 26,1997

August 26,1997

Revision C

Revision C

August 21,1997

August 26,1997

August 26,1997

August 26,1997

January 12, 1998

August 26,1997

Revision A
September 10, 1998

K
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NAS5-98069
ModificationNo. 13
'Page 

2 of 3

1. In Clause B.l DELI\IERABLE REQIJIREMENTS, item number 5, increase the
number of spacecraft emulators from one to two and delete the emulator elements for
Imager/Sounder and S)(I.

2. In Clause B.5 EVENTS FOR PERFORMAI,ICE BASED PAYMENTS make the
following changes:

Add event N2,\ Preliminary Design Review Updates for an amount of $1,000,000 with a
completion date of 12120198.
Decrease event Nl2, Software Subsystem Critical Design Review by $1,000,000 to
$2,500,000.
Decrease event N17, SSGS Critical Design Review by $500,000 to $3,000,000.
Decrease event N2l, Spacecraftllaunch Vehicle Interface Control Document by
$2,000,000 to $1,000,000.
Increase event N24, Launch Vehicle Requirements Review by $2,000,000 to $5,000,000,
Decrease event N33, Launch Vehicle Component/System Design Review by $2,000,000
to $1,000,000.
Increase event N45, Gate 3 - GOES Bus Layout Complete by $2,500,000 to $7,500,000.
Increase event N46, Gate 5 - GOES Antenna Design Complete by $2,000,000 to
$6,000,000.
Increase event N47, Deliver GOES N S)fl to Spacecraft Mechanical Interface by
$2,000,000 to $6,000,000.
Increase event N48, GTACS/NTACTS Proof-of-Concept Demo by $1,500,000 to
$5,500,000
Increase event N49, Gate 4 - GOES Payload Layout Complete by $1,000,000 to
$6,500,000.
Decrease event N50, Communication Subsystem CDR by $2,000,000 to $3,500,000.
Delete event N5l, Deliver Imager/Sounder S/C Emulator Elements.
Decrease event N53, Perforrnance Evaluation System Delivery by $1,000,000 to
$4,500,000.

3. In Clause F.I DELIVERY SCI{EDULE, item number 5, increase the number of
spacecraft emulators from one to two and delete the emulator elements for
Imager/Sounder and S)il.

4. In Clause J.l LIST OF ATTACHMENTS make the enclosed changes to Attachment
d Statement of Work and Attachment B, Performance Specification.

5. In Clause J.I LIST OF ATTACHMENTS, Attachment K, Performance Based
Payments Completion Criteria (Contractor Provided Milestones), add milestone N2A and
delete milestone N5l.



NAS5-98069
Modification No. 13

Page 3 of3

6. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 4
Page ll '

Page 12

Page 13

Page 14

Page 38

Attachment A Statement of Work 
,

Paragraph 3.2.13
Paragraph 3.3.13

Attachment B. Performance Specifi cation

Table of Contents
Paragraph 9.5
Paragraph 9.5.1
Paragraph 9.5.2
Paragraph 10,2.1.12

Attachment K. Performance Based Payments Comoletion Criteria (Contractor provided
Milestones)

Page 3

The fixed price of this contract, and the funds allotted for the performance thereof shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
relebses the Government from any and alt liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the ccR's listed in Block l4 of page l.

END OF MODIFICATION



SECTION B OF NAS$9S069
MODINCATION NO. 13

ST'PPLIES OR SERVICES AND PRICES/COSTS
I

B.I DELI\IERABLE REQUiREMENTS (GSFC 52.21O-IO)(OCT 1988)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number
(cl.r|r)

t.

2.

J.

4.

5.

Description

On-Orbit Acceptance of
CrOES N Spacecraft

Propulsion Computer Model &
Supporting Documentation

Software Development &
Validation Environment

Source & Executable
Flight Software Code

Emulators
S/C Emulator (2)

INR Performance Evaluation System

S)il to Spacecraft Mechanical Interface
S)C to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Data for Communication Modeling
Engineering Model Data
Flight Model Data

Acceptance of SSGS

On-Orbit Acceptance of
GOES O Spacecraft

, Price

$274,600,000

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

$148,500,000

6.

7.

8.

9.

l0

II



SECTION B OF NASS-9t069
MODIFICATION NO. 13

SUPPLIES OR SERVICES AND PRICES/COSTS

B.5 EVENTS FOR PERFORN{ANCE BASED PAYI\4ENTS

In accordance with clause 8.4 PEMORMANCE BASED PAY-IVIENTS (52.232-32), and upon
successful completion of an event, as defined in 8.6 DETERNffNATIoN oF E\IENT
COMPLETION, the contractor may request performance based payments based for the following
Events: (Requests for payment for milestones completed in September after the September
request for payment has been submitted and milestones completed in October, will be submitted in
November)

Event No. Event

GOES N
I

Spacecraft System Level Reviews

Nl. System Concept Review

N2. Preliminary Design Review

N2A. Preliminary Design Review Updates

N3.

N4.

N5.

N6.

N6A.

N7.

N8.

Software Subsystem Reviews

N9. Concept Review

Nl0. RequirementsReview

Nl l. Preliminary Design Review

Critical Design Review

Mission Operations Review

Pre-Environmental Review

Pre-Storage Review

Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readiness Review

Amount Date

$3,750,000

$1,500,000

$1,000,000

$6,500,000

$2,400,000

$1,000,000

$4,000,000

$2,000,000

$4,000,000

$7,000,000

$3,000,000

$2,500,000

$1,000,000

515t98

8lr3t98

12/20t98

5/13t99

5/r2lOO

9n9t00

5lzvTl

512U02

6/6102

t0/s102

3/s/98

s/7198

7t9t98

ll



sEcTpN B OF NAS$98069
MODIFICATION NO. T3

SUP}LIES OR SERVICES AND PRICES/COSTS

Nl2. Critical Design Review

Nl3. Test Readiness Review

Nl4. Acceptance Review

Spacecraft Support Ground System Reviews

Nl5. System Concept Review

Nl6. Preliminary Design Review

Nl7. Critical Design Review

Nl8. Pre-shiprhentReview

Nl9. Acceptance Review

Launch Services

$2,500,000

$3,100,000

$10,000,000

$2,500,000

$1,000,000

$3,000,000

$5,000,000

$3,500,000

$3,750,000

$1,000,000

$1,000,000

$2,500,000

$5,000,000

$5,000,000

$3,500,000

$2,000,000

3/8199

8lt7l99

ro/14lgs

517198

713u98

4/9199

3/r4100

7t2t03

6122198

3tU99

8lt4/98

8/16/00

r/19199

2lr2l02

8t7t02

415102

N20.

N2l.

N22.

N23.

N24.

N25.

N26.

N27.

Launch Vehicle Interface
Requirements Document

Spacecraft /Launch Vehicle
Interface Control Document

Mission Integration Program
KickoffReview

Final Loads Verification Review

Launch Vehicle Requirements
Review

Launch Vehicle Pre-Installation
Review (Major Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship Review

t2



SECTION B OF NAS5.98069
MODIFICATION NO. 13

SUPPLIES OR SERVICES AND PRICES/COSTS

N28.

N29.

N30.

N3l.

N32.

N33.

N34.

N3s.

Booster on Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mssion Peculiar/
Mission Unique Preliminary ,,

Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESERVED 
I

Launch Vehicle Component/
System Design Review

Major Mods only) (CDR Level)

External Independent Readiness
Review

Senior NASA Management
Mission Readiness Review

' $4,000,000 5t22t02

$1,000,000 3lr2l99

8lr5102

9lt0l02

ro/Uo2

sl13l98

4l13t98

7128198

$7,000,000

$4,000,000

r0t3t/02

4t30t03

$3,500,000

$3,000,000

$1,000,000'

8t7t02

9120102

4l13l99

N36: Launch Readiness Revrew

Electronic Data Distribution Svstem

$4,000,000

$3,000,000

$7,000,000

N37. EDDS Critical Design Review $2,000,000

N37A EDDS Hardware/Software Interface Review $3,500,000

N38. EDDS Acceptance $ 500,000

Svstem Events

N39. SpacecraftEngineeringHandover

N40. Final On-orbit Acceptance

l3
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SECTION B OF NAS5.98069. MODIFICATION NO. T3

SUPPLIE: O* SERVTCES AND PRTCES/COSTS

Contractor Defined Milestones

N4l. GOES N and O Team Kickoff

N42.

N43.

N44.

N45.

N46.

N47.

N48.

N49.

Ns0.

N5l.

N52.

N53.

N54.

N55.

N56.

N57.

N58.

Contract Award to Panametrics for SEM
Instruments

Deliver Engineering Communications
Model Data

S/C Emulator & PES PDR

Gate 3 - GOES Bus Layout Complete
'I 

,

Gate 5 - GOES Antenna Design Complete

Deliver GOES N S)il to Spacecraft
Mechanical Interface

GTAC S/NTACTS Proof-of-Concept Demo

Gate 4 - GOES Payload Layout Complete

Communication Subsvstem CDR

RESERVED

Version Description Document - Build 4

Performance Evaluation System Delivery

Deliver Flight Communications Model Data

Gate 7 - Start Bus Integration

Deliver Ground System SOCC/CDASs

Gate9-BusComplete

GOES N End+o-End Test lA Completed

$1,000,000

$3,000,000

I

$8,000,000

$8,000,000

$7,500,000

$6,000,000

$6,000,000

$5,500,000

$6,500,000

$3,500,000

$3,5oo,ooo

$4,500,000

$3,000,000

$6,000,000

$2,600,000

$2,000,000

$2,500,000

2trv98

3/41e8

r0l7l98

rv3t98

rztrrtss I

r2/23ts8 
|

vstss I

2ltsl99

2lr9l99

3trot99

6lt8l99

Tt3otss I

918199

rr/25199

3123100

3t24t00

6123100

t4
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SECTION F OF NAS$9S069
MODIFICATION NO. 13

DELTIIERIES OR PERFORMANCE

F.l DELnTERY SCTTEDULE (GSFC s2.2r2-e3) (OCT le88)

The items required by this contract shall be delivered as follows:

Contract Line
Item Number
(CLn0 Description

l. On-Orbit Acceptance of
CroES N Spacecraft

S/C Emulators (2)

INR Performance
Evaluation System

S)fl to Spacecraft
Mechanical Interface
S)fl to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Delivery Date

End ofGOES N PLT

GOES N ESD-16 mos.

Spacecraft CDR
+ 3 mos.

January 1999

September 1999

I mo. after S/C
Contractor Acceptance
of Flight Cells

2. Propulsion Computer Model GOES N FSD-3 mos.
& Supporting Documentation 

r

3. Software Development GOES N ESD-3 mos.
& Validation Environment

4. Source & Executable GOES N ESD-3 mos.
Flight Software Code

5. Emulators

3ow
Reference

3.6.4

3.2.3.1

3.2.t2.5

3.2.t3 & 3.3.13
Spec. I1.3

3.2.t6.r
3.3. l6
Speo. I 1.4

3.3.1 1.4

3.3.1 1.4

3.3.6.1

6.

7.

8.

38
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NASs-98069
ModificationNo. 14

Page 2 of2

l. In Clause H.6, increase the funding by $17,001,000 to $63,122,000. The period of
allotment remains from the effective date of the contract through December 23,1998.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-02637A(lC)
JON: 415-616-41-81-l I
APP: 809/001l0(99)
BLI: A70l
OC: 41-2550
AMT: $8,501,000

4rs-02643A(lC)
4t5-6t6-4t-81-l I
80e/001 lo(ge)
4702
4r-2550
$8,500,000

3. Replace pages 48 and'49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NAS$98059
MODIFICATION NO. 14

SPECTAL CONTRACT REQUTREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 3l and September 30, respectively. A final SF,294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 @ev. 10-95), "Summary
Subcontract Report" in accordance with the instructiohs on the back of the form'and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

, The SF 295 must be submitted to 'NASd Office of Procurement, Code HC, WashingtorL D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FLINDS (FDGD-PRTCE CONTRACT) (r8-s2.232-77) (MAR 1e8e)

(a) Of the total price of CLINs I through 14, the sum of $63,122,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

48



SECTION H OF NAS$98069. MODITTCATION NO. 14
SPECTAL CONTRACT REQITTREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Date Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at whictq if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable

by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (D and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or feimburse the Contractor more than the amount from time to time
allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notrvithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until December 23,1998.

(2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notiff the Contracting OffEcer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (l) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (l) abbve, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4) If, after the notification referred to in subdivision (3xii) above, additional
funds are not allotted by the date specified in subparagraph (l) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NAS5-98069
ModificationNo. 15

Page2 of 2

l. In Claqse H.6, increase the funding by $l1,000,000 to $74,122,000. The period of
allotment remains from the effective date of the contract through January 31, 1999.

2. Block 12 Accounting and Appropriation Data:

PCN: 4rs-02652A(lC)
JON: 415-616-41-81-ll
APP: 809/00110(99)
BLI: A703
OC: 4l-2550
AMT: $11,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION
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NAS5-98069
ModificationNo. 16

Page 2 of3

l. In Clause I.l LIST OF ATTACHMENTS make the enclosed changes to Attachment

d Statement ofWork and Attachment B, Performance Specification. Also, add

Appendix A - Specification Deviation and Waiver Change Summary Page to the end of
Attachment B, Performance Specifi cation.

Appendix A allows deviations to paragraph 8.5.3.2, paragraph 8.6.3.2 and Table 8.6.3.2-2

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A Statement of Work

Paragraph3.2.4

Attachment B. Performance Specifi cation

Paragraph 4.1.6.2.1 -

Paragraph 6.2.1

ParagraphT.2.l
Figure 8.4.5.1
Figure 8.4.5.2
Figure 8.4.5.3
Figure 8.4.5.5-l
Figure 8.4.6.1.1-l
Paragraph 8.4.5.1
Paragraph 8.4.5.2
Paragraph 8.4.5.3
Paragraph 8.4.5.5
Paragraph 8.4.6.1
Paragraph 8.4.6.1.1
Paragraph 8.4.6.5
Paragraph 8.4.9
Paragraph 9. I .3. I I
Paragraph 9.5.6.1.2
Table 10.0
Paragraph 10. I .2. 1.3

Paragraph 10.1.2.1.4
Paragraph 10. 1.2. 1.4. I

Paragraph 10. 1.2. 1.4.2

Paragraph 10. 1.2. 1.4.3



NAS5-98069
ModificationNo. 16

Page 3 of3

Paragraph 10.1.2.1.4.4
Paragraph 10.1.2.2
Paragraph 10.1.3.4
Paragraph 10.1.4
Paragraph 10.1.5
Paragraph 10.1.5.1
Paragraph 10.1.5.6
Paragraph 10.1.5.7
Paragraph 10.5.4.1

Appendix A pages

The fixed price of this contract, and the funds allotted for the performance thereot shall

not be deemed to be increased by this change order. This modification also represents a

complete and equitable adjustment for the work associated with this change order and

releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this

change which is in accordance with the CCR's listed in Block 14 of Page l.

END OF MODIFICATION
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NAS5-98069
ModificationNo. 17

Page 2 of2

l. In Clause H.6, increase the funding by $10,700,000 to $84,822,000. The period of
allotment is from the effective date of the contract through March l, 1999.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-02662A(lC)
JON: 415-61641-81-ll
APP: 809/00110(99)
BLI: A704
OC: 4l-2550
AIvIT: $10,700,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NAS$9t069
MODIFICATION NO. 17

SPECIAL CONTRACT REQIIIREI/fiNTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Sutcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report

must be received no later than April 30 and October 30 each year for the reporting periods ending

March 3l and September 30, respectively. A final SF 294 must be submitted after contract

completion. The final SF 294 submittal must be received no later than the due date for what

would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary

Subcontract Report" in accordance with the instructiohs on the back of the form and in

accordance with NASA FAR Supplement clause 18-52.219-75, usmall Business and Small

Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA Office of Procurement, Code HC, Washingtoq D.C.

20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the

reporting periods ending'March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the

Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that

have been required to adopt a Subcontracting Plan under the terms of the clause. These

subcontractor reports must be submitted as required by paragraphs (c) and (d) ab,ove. The

reports may be submitted through the Contractor or submitted directly. Regardless, the

Contractor is responsible for ensuring proper and timely submittal of the required reports.

@nd of clause)

H.6 LTMTTATION OF FLTNDS (FDcD-pRrCE CONTRACT) (t8-s2.232-77) MAR 1989)

(a) Of the totalprice of CLINs I through 14, the sum of $84,822,000 is presently available

for payment and allotted to this contract. It is anticipated that from time to time additional funds

will be atlocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

48



SECTION H OF NAS5.98069. MODIFICATION NO. 17

SPECTAL CONTRACT REQTITREMENTp

SCI{EDIJLE FOR ALLOTMENT OF RJNDS
Date Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in

paragraph (a) above up to the point at whicb ifthis contract is terminated pursuant to the

fermination for Convenience of the Government clause of this contract, the total amount payable

by the Government (including arnounts payable for subcontracts and settlement costs) pursuant to

paragraphs (f) urd (g) if that clause would, in the exercise of reasonable judgment by the
-Contiactor, 

approximate the total amount at the time allotted to the contract. The Contractor is

not obligatedlb continue performance of the work beyond that point. The Government is not

obligated in any event to pay or reimburse the Contractor more than the amount from time to time

allotted to the contract, anytlring to the contrary in the Termination for Convenience of the

Government clause notwithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover

the work to be performed until March l, 1999.

(2) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notify the Contracting Officer in writing when within the next 60 days the work will reach a point

at which, if the contract is terminated pursuant to the Termination for Convenience of the

Government clause of this contract, the total amount payable by the Government (including

amounts payable for subcontracts and settlement costs) pursuant to paragraphs (0 and (g) of that

clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in

subparagraph (2) above will be reached and the estimated amount of additional funds required to

continue performance to the date specified in subparagraph (l) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in

subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in

wriiing as to the estimated amount of additional funds required for the timely performance of the

contrait for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) I[, after the notification referred to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (l) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NAS5-98069
ModificationNo. 18

Page 2 of2

I. In Clause B.5 E\iENTS FOR PERFORMANCE BASED PAY-I\{ENTS MAKE thc

following changes:

Delete event N47, Deliver GOES N S)O to Spacecraft Mechanical Interface.

Add event N69, Algorithm Design Description - Build 3 for an amount of $4,000,000

with a completion date of 1120199.

Add event ilZO, tSSl Data Bus Diagnostics Features Meeting for an amount of
$2,000,000 with a completion date of 2llll99.

2. In Clause J.l LIST OF ATTACHMENTS, Attachment K Performance Based
payments Completion Criteria (Contractor Provided Milestones), delete milestone N47

and add milestones N69 and N70.

3. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 14
Page 15

Page 3

Page 4

The fixed price of this contract, and the funds allotted for the performance thereof, shall

not be deemed to be increased by this change order. This modification also represents a

complete and equitable adjustment for the work associated with this change order and

releases the Government from any and all liability under this contract for further

equitable adjustment anributable to such facts and circumstances giving rise by this

change.

END OF MODIFICATION

Milestones)



SECTION B OF NAS$9t059
MODIFICAIION NO. lt

SUPPLIES OR SERVICES AND PRICES/COSTS

Contractor Defi ned Milestones

N4l. GOES N and O Team Kickoff

N42. Contract Award to Panametrics for SEM
Instrumentg ,,

N43. DeliverEngineeringCommunications
Model Data

$1,000,000

$3,000,000'

$8,000,000

$8,000,000

$7,500,000

$6,000,000

$5,500,000

$6,500,000

$3,500,000

$3,500,000

$4,500,000

$3,000,000

$6,000,000

$2,600,000

$2,000,000

$2,500,000

2ltU98

314198

r0l7l98

1l13l98

r2lrv98

12/23198

N44.

N45.

N46.

N47.

N48.

N49.

N50.

N5l.

N52.

N53.

N54.

Ns5.

N56.

N57.

N58

S/C Emulator & PES PDR

Gate 3 - GOES Bus Layout ComplCte

Gate 5 - GOES Antenna Design Complete

RESER\IED

GTAC S/NTACT S Proof-of-Concept Demo

Gate 4 - GOES Payload Layout Complete

Communication Subsystem CDR

RESERVED

Version Description Document - Build 4

Performance Evaluation System Delivery

Deliver Flight Communications Model Data

Gate 7 - Start Bus Integration

Deliver Ground System SOCC/CDASs

Gate9-BusComplete

GOES N End-to-End Test lA Completed

2ll5l99

2lr9l99

3lr0l99

6lr8l99

7BAl99

9/8199

rv25l99

3123/00

3124100

6123100

l4



SECTION B OF NAS$98059
MODIFICATION NO. lt

SUPPLIES OR SERVICES AND PRICES/COSTS

N59.

N60.

N6l.

N62.

N63.

N64.

N65.

N66.

N67.

N68.

N69.

N70

GOES O

Spacecraft System Level Reviews

Flight Operations Training Program
Completed

Spacecraft Training Program Plan (Final)

Complete Fit Check

GOES N End-to-End Test 2 ComPleted

Launch Site Test Procedures

INR System Description and
Analysis Document (Final)

Contingency Simulation # I

Dress Rehearsal

GOES-N Data Book

GOES-N End-to-End Test 4 Completed

Algorithm Design Description - Build 3

1553 Data Bus Diagnostics Features
Meeting

$10,000,000

$8,000,000

$8,000,000

$4,000,000

$4,000,000

$4,000,000

$4,000,000

$3,000,000

$10,000,000

$3,000,000

$4,000,000

$2,000,000

$2,000,000

$10,000,000

s 10,000,000

$ 12,000,000

$l,000,000

$l,000,000

s I.000,000

r0l4l00

ru28l00

r2lu00

U26l0r

3l19l01

4/27101

812102

9113102

l0/08/00

slr4lol

u2al99

2lrv99

2ltv00

4/2tO2

4/r8/02

tzltu02

r2llv03

v9104

414104

01.

o2.

03.

o4

Critical Design Review

Mission Operations Review

Pre-Environmental Review

Pre-Storage Review

O4A. Pre-Shipment Review

05.

06.

Flight Operations Review

Spacecraft Launch Readiness Review

l5



Modification

GOES N

No. Title Generic Descdption

17 Ground System
Complete

The ground system hardware and software are complete, installed

at the customer site, and the site acceptance testing is complete,
with allanomalies resolved and closed.

18 Mission Complete The transfer orbit and in-orbit test operations are complete. All
anomalies are resolved. The satellite is configured for on-station
operations.

Milestone Description Completion
Griteria

N2A. Preliminarv Desion Review Updates 1

N37A. EDDS Hardware / Software Interface 1

N41. GOES N and O Team Kickoff 1

N42. Contract Award to Panametrics for SEM Instruments 2

N43. Del iver Ens i neeri ng Commun ications fvlqglql Qa1!g 3

N44. S/G EMUIAIOT & PES PDR 1

N45. Gate 3 - GOES Bus Layout GompletE 5

N46. Gate 5 - GOES Antenna Design Complqp 5

N47. RESERVED
N48. GTACS/NTACTS Proof-of-Concept Demo 6

N49. Gate 4 - GOES Payload Layout Comptete 5

N50. Communication Subsystem CDR 1

N51. Deliver lmaoer/Sounder S/C Emulator Elements- 4

N52. Version Descriotion Document - Build 4 3

N53. Performance Evaluation System Delivery 4

Ntr. Deliver Flight Communications Model Data 4

N55. Gate 7 - Start Bus Integration 5

N56. Deliver Ground System SOCC/CDAS9 4

N57. Gate9-BusComplete 5

N58. GOES N End-to-End Test 1A CompleteC 6

Ns9. Flioht Ooerations Training Program Completed 6

N60. Spacecraft Training Program Plan (Fl4q!) 3

N61. Comolete Fit Check 6

N62. GOES N End-to-End Test 2 ComPleted 6

N63. Launch Site Test Procedures 3

N64. tNR Svstem Description and Analysis Dpqqrngn(Fina!) 3

N65 Contingency Simulation # 1 6

N66. Dress Rehearsal 6

N67. GOES N Data BOOK 6



Modification No. 18

@
GOES N

GOES O

GOES P

N68. GOES N End-to-End Test 4 Completed 6

N69. Alqorithm Desisn Description - Build 3 6

N70 1553 Data Bus Diaqnostics Features Meeting 6

Milestone Description Completion
Criteria

o29. Gate 7 - Start Bus Integration 5

o30. Gate9-BusComplete 5

031. Gate 10 - Pavload Complete 5

o32. Bus & SEM Instruments Integration & Test Complete 6

o33. xnsleuvlEPS/HEPAD Flight Unit#2 (N-o Spares) Pre-
Shioment'Review

1

o34. Gate 12 - GOES O S/C to SYstem Test 5

o35. Gate 13 - GOES O S/C ComPlete 5

o36. GOES O End-to-End Test 4 Completed 6

Milestone Description Completion
Criteria

P29. Kickoff Meetlno 1

P30. Deliver Launch Services Proposal 3

P31. Manufacturino Readiness Review 1

P32. Preliminarv Desiqn Review (lf req'd) 1

P33. Tran sfer S E M i nstru ments f rom precpnqeslgg!- stores 6

P34. Communication Subsystem to lntegration 6

P35. T&C Subsystem to Integration 6

P36. Gate 11 - Antenna to Inteqration 5

P37, ACS Subsvstem to Integration 6

38. Gate9-BusComplete 5

P39. Bus & SEM Instruments Integration & Ie{9!'lp!919- 6

P40. S/C Unit Integration ComPlete 6

P41. SEM Instruments Integration & Test 6

P42. Gate 12 - S/C to Svstem Test 5

P43. GFE Inteqration 6

P44. complete EMI/EMC Test 6
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NAS5-98069
Modification No. 19

Page 2 of3

1. In Clause B.l DELI\IERABLE REQUIREMENTS, item number 7, delete the

requirement for the S)fl to Spacecraft Mechanical Interface.

2. In Clause F.l DELn/ERY SCHEDULE, item number 7, delete the requirement for the

S)fl to Spacecraft Mechanical Interface.

3. In Clause J.l LIST OF ATTACHMENTS make the following changes:

Attachment A Statement of Work: incorporate the enclosed changes that are cited

below.
Attachment B, Performance Specification: incorporate the enclosed changes that are

cited below.
Attachment C GOES N-Q Imager Interface Control Document: in Table 3.4.3'5,

Frequency 468.800 N{Hz, a deviation has been granted from the 0.lV/meter requirement

to 0.3Vlmeter.
Attachment D, N-Q Sounder Instrument Interface Control Document: in Table 3.4.3'5,

Frequency 468.800 ]vIHz, a deviation has been granted from the 0.lV/meter requirement

to 0.3V/meter.
Attachment E, S)il Interface Requirements Document for GOES N-Q Spacecraft:

replace this document with Interface Control Document for the Solar X-Ray Imager

(S)il), dated January 29,1999.
Attaihment II, List of Government Furnished Property: change the S)il Mass Model

availabiiity date from February 1999 to Apri! 30, 1999.

4. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 4
Page 38
Page 76

Anachment A Statement of Work

Paragraph3.2.4
Paragraph 3.3.11.4
Paragraph 3.8.2.4.2



NAS5-98069
ModificationNo.
P4ge3 of3

Attachment B. Performance Specification

Paragraph 9.2.2.1
Paragraph 9.3.6.2.2
Paragraph 9.4.2.1
Paragraph 9.4.5.2
Paragraph 9.4.6.1
Paragraph 9.4.6.2
Paragraph 9.4.6.3
Paragraph 9.4.6.4
Paragraph 9.4.6.5
Paragraph 9.4.6.6.1
Paragraph 9.4.6.6.2

Attachment E. S)il Interface Control Dogument for GOES N-O Spacqcraft

Replace original attachment in its entirety

Attachment H. List of Government Furnished Property

Page I

The fixed price of this contract, and the funds allotted for the performance thereo{, shall
not be deemed to be increased by this change order. This modifrcation also represents a
complete and equitable adjustment for the work associated with this change order and
releaies the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR's listed in Block 14 of Page l.

END OF MODIFICATION

l9



SECTION B OF NAS$9t059
. MODIFICATION NO. 19

SUPPLIES OR SERVICES AND PRICES/COSTS

B.l DELI\TERABLE REaTIRJEMENTS (CTSFC s2.2lGe0) (OCT rers)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number
(CLIN)

l.

2.

3.

4.

5.

Description

On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model &
Supporting Documentation

Softwaie Development &
Validation Environment

Source & Executable
Flight Software Code

Emulators
S/C Emulator (2)

INR Performance Evaluation System

S)fl to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Data for Communication Modeling
Engineering ModelData
Flight Model Data

Acceptance of SSGS

On-Orbit Acceptance of
GOES O Spacecraft

,Price

$274,600,000

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

$148,500,000

6.

7.

8.

9.

10.

11.



SECTION F OF NAS5.9tO69
MODINCATION NO. T9

DELIT/ERIES OR PERFOR]VIANCE

F.l DELNTERY SCICDI.JLE (GSFC 52.212-[3)(OCT 1988)

The items required by this contract shall be delivered as follows:

Contract Line
Item Number
(CLIM Description

l. On-Orbit Acceptance of
GOES N Spacecraft

2. Propulsion Computer Model
& Supponing Documentation

3. Software Development
& Validation Environment

4. Source & Executable
Flight Software Code

5. Emulators
S/C Emulators (2)

INR Performance
Evaluation System

SIC to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Delivew Date

End of GOES N PLT

GOES N ESD-3 mos.
I

CloES N ESD-3 mos.

GOES N ESD-3 mos.

GOES N ESD-16 mos.

Spacecraft CDR
* 3 mos.

September 1999

I mo. after S/C
Contractor Acceptance
of Flight Cells

6.

iow
Reference

3.6.4

3.2.3.1

3.2.t2.5

3.2.13 & 3.3.13
Spec. I1.3

3.2.t6.1
3.3.16
Spec. ll.4

3.3.11.4

3.3.6.1

7.

8.

38



SECTION J OF NAS$9t069
. MODIT'ICATION NO. 19

LIST OF ATTACEMENTS

J.l LrsT oF ATTACHMENTS (GSFC 52.210-10l) (OCT le88)

The following attachments constibte part of this contract:

Attachment Description

A Statement ofWork

B Performance Specification

D

GOES-N-Q Imager Interface-
Control Document

N-Q Sounder lnstrument Interface
Control DciCument

Interhce Control Document for the
Solar X-Ray Imager (S)A)

RESERVED

Contract Document Requirements List

List of Government Furnished Property

Program Review Requirements

Small, Small Disadvantaged and
Women-Owned Small Business
Subcontracting Plan

Performance B ased Pavments
Completion Criteria

Performance Based Payments Completion
Criteria (Contractor Provided Mlestones)

@nd of clause)

Date

August 26,1997

August 26,1997

Revision Q

Revision C

January 29,1999

August 26,1997

August 26,1997

August 26,1997

January 12, 1998

August 26,1997

Revision A
September 10, 1998

E

F

G

H

I

J

K

76



AMENDMENT OF
MODIFICATION

,I'|OOIFICAT|ON NO.

CODE

soLrclTATloN/
OF CONTRACT

PAGEOFPAGES

5. PRO'ECTr.Kt,('lw)

7. ADf{INfSTERED BY fi oaw ttan lwn 6) coD€

NASA/Goddard Space Flight Center

GOES Procurement OfEce, Code2l4.7
Greenbelt, MD 20071

X

NASA/Goddard Space Fligh Center and

DCMC/Hughes - Los tuigeles

Hughes Space and Communications Co.

PO Box 92919
Los Angeles, CA 90009

FACILfiCOO€
98. DATED(SEEiTEMIt)

108. oATED(SEEiTEMt3)
0v28198

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIOJIS

f] fne auovc numberad solicitation is amend€d as set forth in ltem '14. The hour and date speciliod for rec€ipt of Ofiers l-_l is enended. X n * sdond.
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OFFER. tf by virtue of this amendment you d€sire lo change an ofier already submilted, such changc may be made by bl€gram o. lotl€r, provided €ach toLgram

ANO APPROPRIqTON DATA
'c,quircd)BA.IC: -127 2

13. THIS ITEM APPLIES ONLY TO II/IOOIFICATIONS OF CONTRACTS/ORDERS,

A. TH;S CHAN6E OROER tS ISSUED PURSUANT TO: (Specifu authoritv) THE CHANGES SET FORTH lN ITEM 14 ARE [V!{DE lN THE

CONTRACT ORDER NO. IN ITEM 1OA.

B. THE ABOVE NUMBEREO CONTMCT/OROER IS iTODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (SUCh AS ChANgCS iN PAYiNg OfICE.

Appropriation date, elc.) sET FORTH lN ITEM 14, PURSUANT TO THE AUTHORIW OF FAR {1.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

d. OTHER (Sc€cW Up ol 
''rdlttcatic/1 

and authoriv)

Unilateral Modification: Clause H.6 LIMITATION OF FUNDS

E. IMPoRTANT: Conlraclor l-Tl i"not, l-l is requirea to sign rhis docum€nl and reiurn copies to the issuing office.

14. description of amendmenUmodification (O(/antz€d by UCF section headings, inctudina wticitation/contact su',ect nl€ner where feasibld.)

This modification increases the contract funding by $7,050,000 for continued perfbrmance under this contract.

Accordingly:

8. NAi,E AllD ADORESS OF CONTRACTOR (/\lt ' s'eef, coonlv. State' and Ap c*)

9A. A|vIENDMENT OF SOLICITATION NO.

1OA. I/|oOFICATION OF CONTRACT/ORDER NO.

NAS5-98069

X

in tull forc and effect

16A. NAME ANO TITLE OF CONTRACTING oFFICER (TyP or o/lnt)

Sandra Marshall
16C. OATE SIGNED

15A. NAME ANO TITLE OF SIGNER (TyP q pnnt)

NSN 754G01-152€070

PREVTOUS EDITION UNUSABLE

e/nk?
STANDARO FORM 30 (Rev. 10€3)

Prescribed bv GSA

(Signaare olpercon aulhori:ed to sign)

referenced in ltem



NAS5-98069
Modification No. 20

Page2 of 2

L ln Clause H.6, increase the funding by $7,050,000 to $91,872,000. The period of
allotment is from the effective date of the contract through March 10, 1999'

2. Block 12 Accounting and Appropriation Data:

PCN: 4r5-02673A(lC)
JON: 415-258-80-l l-01
APP: 809/001l0(99)
BLI: A70l
OC: 4l-2550
AlvfT: $50,000

4r5-0266eA(lc)
415-616-41-81-l I
80e/o0l ro(ee)
A705
4r-2550
$7,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this

modification.

END OF MODIFICATION



SECTION E OF NAS5.9EO69
MODIFICATION NO.20

SPECIAL CONTRACT REQUTREMENTS

The Contractor shall prepare and submit Standard Form 294 @ev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report

must be received no later than April 30 and October 30,each year for the reporting periods ending

March 3l and September 30, respectively. A final SF 294 must be submitted a.fter contract

completion. The ffnal SF 294 submittal must be received no later than the due date for what

would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Forrn 295 (Rev. 10-95), "Summary

Subcontract Report" in accordance with the instructions on the back of the form and in

accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small

Disadvantaged Bqsiness Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA" Office of Procurement, Code HC, Washington" D.C.

20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the

reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the

Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that

have been required to adopt a Subcontracting Plan under the terms of the clause. These

subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The

reports may be submitted through the Contractor or submitted directly. Regardless, the

Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIIV{ITATION OF FUt'iDS (FDGD-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $91,872,000 is presently available

for payment and allotted to this contract. It is anticipated that from time to time additional funds

will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

48



. SECTION H OF NAS5.9EO69

MODIFICATION NO.20
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS

Date Amounts

To be provided by the government as funds become availdble.

@) The Corfractor agrees to perform or have performed work on the items specified in

p"rugr.itt (a) above up to th; point at which, if this contract is terminated pursuant to the

Termination for Convini.n.. of tn. Government clause of this contract, the total amount payable

by the Government (including amounts payable for subcontracts and settlement costs) pursuant to

paragraphs (f) and (g) if thatilause would, in the exercise of reasonable judgment by the
'Conir"aor, 

approximate the total amount at the time allotted to the contract. The Contractor is

not obligatedio continue performance of the work beyond that point. The Government is not

obligated in any event to p"y gt reimburse the Contractor more than the amount from time to time

allotted to the contract, anythihg to the contrary in the Termination for convenience of the

Government clause notwithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover 
tthe work to be performed until March 10, 1999.

(2) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be per,formed until that date, or an agreed date substituted for it, the contractor shall

notify the Contiacting Officer in writing when within the next 60 days the work will reach a point

at which, if the contract is terminated pursuant to the Termination for Convenience of the

Government clause of this contract, the total amount payable by the Government (including

amoums payable for subcontracts and settlement costs) pursuant to paragraphs (f; and (g) of that

clause wiil approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in

subparagraph (2) above will be reached and the estimated amount of additional funds required to

.oniinu.-p.rformance to the date specified in subparagraph (l) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in

subparagraph (l) above, or an agreed date substituted for it, advise the Contracting Officer in

wriiin,e as to theestimated amount of additional funds required for the timely performance of the

.ontrua for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) If, after the notification referred to in subdivision (3)(iD above, additional

funds are not allotted by the date specified in subparagraph (l) above, or an agreed date

substituted for it, the C-ontracting Officer shall, upon the Contractor's written request, terminate
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NAS5-98069
Modification No. 2l
Page 2 of3

l. In Clause B.5, EVENTS FOR PERFORMANCE BASED PAYMENTS, change the
name of event N33 1o Baseline Delta 3 Design TIM Data Package and Presentation at
ccAs.

2. In Clause H.6, LIMTATION OF FUNDS, decrease the funding from $91,872,000 by
$42,687 to $91,829,313. The period of performance remains unchanged.

3. Block l2 Accounting and Appropriation Data:

PCN: 415-548894.(lC)
JON: 415-227.80-81-42
APP: 808/90110(98)
BLI: A-701
OC: 4l-2512
AlvlT: ($42,687)

4. ln Clause J.l LIST OF ATTACHMENTS make the following changes:

Attachment G, Contract Data Requirements List: revise CDRL LV-3.8-10 to reflect the
enclosed changes.
Attachment I, Program Review Requirements: replace paragraphs 1.8.12, 1.8.12.1 and
1.8.12.2 with the enclosed changes
Attachment K, Performance Based Payments Completion Criteria: change the
description of N33 to Baseline Delta 3 Design TIM Data Package and Presentation at
CCAS

5 Replace the contract areas listed belor.r' with the enclosed revised pages.

Contrao
Page l 3
Page .18

Attachment G. Contrao Data Requirements List
Table of Contents
Table I

L\'-3 8-r0



NAS5-98069
Modification No. 21

Page 3 of3

Attachment I. Pfrgram Review Requirements

Paragraph 1.8.12
Paragraph 1.8.12.1

Attachment K. Performance Based Payments CorJpletion Criteria

Page2

I

The fixed price of this contract, and the funds allotted for the performance thereofi, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance wirh the CCR's listed in Block l4 of Page l.

EI.iD OF MODIFICATION



SECTION B OF NAS$98069
. MODIFICATION NO.21

SUPPLIES OR SERVICES AND PRICES/COSTS

N28.

N29.

N30.

N3l.

N32.

N33.

N34

N35

N36

Electronic Data

N37

N37A

N38

System Events

N39

N40

Booster on Stand (BOS) Review

Fre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Lrrrlission Unique Critical Design Review

RESERVED

Baseline pelta 3 Design TIM
Data Package and Presentation
at ccAS

External Independent Readiness
Review

Senior NASA Mana-qement

Mission Readiness Review

Launch Readiness Review

Distribution Systern

EDDS Critical Desien Review

EDDS Hardware/Soft ware lnterface Review

EDDS Acceptance

$3,500,000

$3,000,000

$1,000,000

$4,000,000

$1,000,000

$4,000,000

$3,000,000

$7,000,000

$2,000,000

$3,500,000

$ 500,000

817102

9120102

4l13l99

5n2ta2

3/t2199

8lr5l02

9/10102

to/t/oz

5/t3/98

4l13l98

7/28/98

t0/3r/02

4130/03

Spacecraft Engineering Handover

Final On-orbit Acceptance

$7,000,000

$4,000,000

li



SECTION E OF NAS998O69
MODIFICATION NO.2r

SPECTAL CONTRACT REQIIREMENTS

The Contractor shall prepare and submit Standard Form 294 @ev. 10-95), "subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a $emi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 3l and September 30, respectively. A final SF,294 must be submitted after contract
completion. The ffnal SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

I

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. l0-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form.and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASd Office of Procurement, Code HC, Washington, D.C.
20546-0001 " on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods qnding March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 5?.21g-gand NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reporrs are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and rimely submittal of the required reports.

(End of clause)

H 6 LIN{ITATION OF FLhIDS (FIXED-PRTCE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs I through 11. the sum of $91 ,829,313 is presently available
for pavment and allotted to this contracr lr is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted.
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Modlf icati.on

N30. Launch Vehicle Mission Peculiar/
Mission Unique Preliminary Design
Review

s4l5-27
I

1.8.10

N3l, Launch Vehicle Mission Peculiar/
Mission Unique Criticd Desien Review

s4t5-27 1.8.1 I

N32. Baseline Delta 3 Design TIM Data
Packaee and Presentation at CCAS

s4l5-27 1.8.l2

N33. Launch Vehicle ComponenUSystem
Design Review (Major Mods only)
(CDR Level)

s-4r$27 l.t.l2

N34. External Independent Readiness
Review

s4t5-27 1.8.13

N35. Senior NASA Management
Mission Readiness Review

s-415-27 1.8. l4

N36 Launch Readiness Review s4t5-27 1.8.15
, Electronic Data Distribution Svstem

N37. EDDS Critical Desien Review s-4ls-27 t.7
N37A EDDS HardwardSoftware Interface

Review
HSC Proposed
Attachment K

Criteria
I

N38 EDDS Acceptance s-415-23 1.3.1

Svstem Events
N39 Spacecraft Eneineerinq Handover s4r5-27 1.3

N40 Final AcceDtance Contract Clause 8.7



AMENDMENT OF SOLICITATION/
MODIFICATION OF CONTRACT

ANO APPROPRIATION DATA (nEqurr€d)
B/tlC: 427 See Paee 2

PAGE OFPAOES

5. PRcuEcrl{Ct.(twt

rssuEDBr @oE

NASA/Goddard Space Flight Center
GOES Procurement Office, Code 214.2
Greenbelt, MD 20071

7. ADnflNItiTERED g( U ew tnan Mn 6t @DE

x

NASA/Goddard Space Flight Center and

DCMC/Hughes - Los Angeles

E. MI,C At{O ADDRESIi OF cotlTRAcToR f^b. st€et, oounfy, statg, and zp M)

Hughes Space and Communications Co.
PO Box 92919
Los fuigeles, CA 90009

cooE FACruTYCODE

94. DATED (SEE lfEitt 11)

1OB. DATED (SEE tfErn 13)

0v28t98
11. TH|S |TEM ONLY APPLTES TO AMENDMENTS OF SOLTCTTATTgS

[-l Thc aboltr numbor€d solbitetirn iB amondod e. sd forth in llem 14. The hour and dat 3pecilied fd recoid of Ofiers I I ir sxtended. l-l ir nol cdcttdcd.

O{tcrr mult .clarowlodq. rccaiot d this am€ndmad prlor to lho hour and date epscilisd in lhe so{icitation or as emandsd. bry ooe of lhc follovvino mdM:

(a) Bv complclim il€ma 6 and 15, and retumino l_l Coof"" O fho amondm€nti (b) BV aotnorvl€dqlnn rcccld of this cm€ndmcnl on €ech copv of the ollor
submifl€d: or (a) By sopar.t 16116r o.lslosram which includec a r€ferenca to lh6 solicllatlon aril am€ndmont numboc. FAILURE OF YOUR ACKIIOI,ITLEDGEIvCNT TO

AT THE n.ACE DESIGMTED FoR THE RECEIPT oF oFFERS PRIOR TO THE HOUR AtlO OATE SPECIFIED MAY RESULT lN REJECTK,N OF

OFFER. lf by vidue of lhia amendment you d€sirc lo chango an ofior alroady submitled, suci chango mcy bo made by lol€grem or lsttor, providod ..dr lologram

9A. AI,ENil,ENT OF SO{-IC]TATK)N I.IO.

10A" r/|OONFICATION O,F @NTRACT/ORDER tlO.

NASs-98069

13. THIS lTf,ll4rpgg5 oNLY TO tvbOtFtCATtONS OF CONTRACTS/ORDERS,

A" THIS CHANGE OROER lS ISSUEO PURSUANT TO: (Specifv aulhoritD THE CFUNGES SET FORTH lN lTEIll| 14 ARE IIIADE lN THE
CONTRACT ORDER tiI,O. IN ITEM 1OA.

B. THE ABOVE NU,IBERED CONTRACT/OROER lS ltlOOlFlED TO REFLECT THE ADifiNFTRATM CHAI{GIES (suoh aa ohans€3 in paylns ofrlcc,
Apprcpdallon dala, etc.) SET FORTH lN ITEM 14, PURSUANT TO Tl'lE AUTHORITY OF FAR ,1it.103(b)

C. THIS SUPPLEi/GNTAL AGREEMENT lS ENTERED INTO PURSUANT TO AIJTFIORFY OF:

d. OTHER (Sftr/W Up al mdt catlot aN autltatry)

Unilateral Modification; Clause H.6 LIMITATION OF FI]NDS

E. IMFORTAilT: Conlrag-lor lXl rnor, I is reeuirea |o sign this documont and r€lum copias to lhe issuing otrrce.

x

14. de6crigtion of (Onanizd by UCF s€clbn naacfln0s, lncLrdtn &$cl'€/tlan/@,fi€fit sno@ tr1€,t/ls,rwlt€re lead!F.)

This modification increases the contract funding by $5,000,000 for continued perfbrmance under this contract.

Accordingly:

and eff€ct

16A. MME AND TITLE oF CONTRACTING oFFlcER (Typ q Ntn|
Sandra Marshall

16C. DATE SIGNED
t1

,5 
"',) i'!'r'

STANDARO FORM 30 (Rev.'tG8il)
Preecdbed bv GSA



NASs-98069
Modification No. 22
PageZ of 2

l. In Clause H.6, increase the funding by $5,000,000 t($96,829,313. The period of
allotment is from the effective date of the contract through April30, 1999.

2. Block 12 Accounting and Appropriation Data: :

PCN: 415-02681A(lC)
JON: 415-616-41-81-11
APP: 809/001l0(99)
BLI: A706
OC: 4l-2550
AIVIT: $5,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NAS5-9t069
MODIFICATION NO. 22

SPECTAL CONTRACT REQIJIREMENTS

The Contractor shall prepare and submit Standard Form 294 @ev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basii. This repord
must be received no later than April 30 and October 30'bach year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard fo# 295 (Rev. 10-95), "summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, *Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office ofProcurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.21g-gand NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMTATION OF FUNDS (FDGD-PRTCE CONTRACT) (r8-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs I through 14, the sum of $96,829,313 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:
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SECTION H OF NAS5-98069

IMODIFICATION NO. 22 I

SPECTAL CONTRACT REQTITREMENTS

SCIIEDULE FOR ALLOTMENT OF FUNDS
Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in

paragfaph (a) above up to the point at whicb if this contract is terminated pursuant to the

f.nnin"tion for Convenience of the Government clause of this contract, the total amount payable

by the Crovernment (including amounts payable for subcontracts and settlement costs) pursuant to

paragraphs (D and (g) if that clause would, in the exercise of reasonable judgment by the
-Contractor, 

approximate the total amount at the time allotted to the contract. The Contractor is

not obligated to continue performance of the work beyond that point. The Government is not

obligated in any event to pay br reimburse the Contractor more than the amount from time to time

allotted to the contract, anything to the contrary in the Termination for Convenience of the

Government clause nonvithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover

the work to be performed until April 30, 1999.

(2) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notify the Contracting Officer in writing when within the next 60 days the work will reach a point

at which ifthe contract is terminated pursuant to the Termination for Convenience of the

Government clause of this contract, the total amount payable by the Government (including

amounts payable for subcontracts and settlement costs) pursuant to par€raphs (D and (g) ofthat
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in

subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue perfiormance to the date specified in subparagraph (l) abovg or an agleed date

substituted fior it.

(ii) The Contractor shall, 60 days in advance of the date specified in

subparagraph (l) above, or an agreed date substituted for it, advise the Contracting OfEcer in

writing as to the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) I[, after the notification referred to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (l) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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AMENDMENT OF SOLICITATION'
MODIFICATION OF CONTRACT

PAGEOFPreES

5.2. Ai,CNDIT,CNT,UOOIFICAT|ON NO,

COD,E

Space Flight Center
GOES Procurement Office, Code214.2
Greenbelt, MD 20071

7. ADMNfSTERED 8( (rl &Er f'F,ti/an G) CC'OE

x

NASA/Goddard Space Flight Center and
DCMC/Hughes - Los furgeles
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Ofere musl acknowloitoe roc€iDl of lhb emendmonl orior to the hour and d.ls sDoci8ed in the rdiciHbn or s arn€ndod. bv onc d lh. followlm mclhodr:

(.) Bv cornpl€tinq llema E rnd I 5. and reluminq fl COo ol fhe amcndmed; O) Bv eclalovrfcd9lnn rrcclpt of thb .mcndmcnt o.r .ech oopv ol lhc olior
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B/NC: 427 See Paee 2
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(Specifv authority) TllE CHA|IKIES SET FORTH lN ITEM l,t ARE MAO€ N THE

B. THE ABOVE NUi|BERED CONTRACT/ORDER lS lvtOO'lFlEO TO REFLECT THE TOITINISTRATIVE CFI'ANGES {such as chans* in pcvim oftrca.
Apptoprialion dale, elc.) SET FORTH lN ITEM 14, PURSIIANT TO THE AUTHORIW OF FAR.(t.l(Ft(b).
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This modification increases the contract funding by $24,000,000 for continued perfbrmance under this
contract.

Accordingly:

all lcm3 and otthc documcnt rct rcnc.d in hcm 9A d as hcrcdoru

15A. MME AND TITLE OF SIGNER (fyp q pdnt) 16A. NAlvfE AND T|TLE OF CONTRACTING OFFICER (Typetptn|
Sandra Marshall

1 58. CONTRACTOFYOFFEROR 16C. DATE SIGNED

vlpkr(Signanre of penon ilthoritcd to sign)

754{X)1-152{070 STANOARD FORri 30 (Rev. 1G8:!)

Preeolibed bvGSAEDITON UNUSABLE



\

NAS5-98069
Modification No. 23
Page} of 2

1. In Clause H.6, increase the funding by $24,000,000 to $120,829,313. The period of
allotnent is from ttre effective date of the contract tluough September 8, 1999.

2. Block 12 Accounting and Appropriation Data:

PCN: 4r5-02697A(lC)
JON: 415-616-41-81-11
APP: 809/00110(99)
BLI: 4.707
OC: 41-2550
AMT: $24,000,000

3. Replace pages 48 and'49 of the contract with the replacement pages included with this
modifioation.

END OF MODIFICATION



SECTION H OF NAS$98069
MODINCATION NO. 23

SPECIAL CONTRACT REQIITREMENTS

The Contractor shall prepare and submit Standard Form 294 @ev. 10-95), "subcontracting
Report for Individual Contracts" in accordance with the instructions on the back ofthe form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods endurg
March 3l and September 30, respectively. A final SF294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Form 295 @ev. 10-95), "summary
Subcontract Report" in accordance with the instructiohs on the back of the form'and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to 'NASd Office of Procurement, Code HC, Washingtoq D.C.
20546-0001" on an semi-annual basis no later than April30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

@nd of clause)

H.6 LIMITATION OF FUI{DS (FD(ED-PRrCE CONTRACT) (lS-s2.2 32-77)O{AR 1989)

(a) Of the total price of CLINs I through 14, the sum of $120,829,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:
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SECTION H OF NAS$98069
MODIFICATION NO.23

SPECTAL CONTRACT REQIITREMENTS

SCHEDTJLE FOR ALLOTMENT OF FI.JNDS
AmountsDate

To be provided,by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at whict4 if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the totd amount payable

by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time
allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until September 8, 1999.

(2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that datg or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (l) above, or an agreed date
substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (l) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4) If, after the notification referred to in subdivision (3)(ii) above, additional
funds are not allotted by the date specified in subparagraph (l) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NAS5-98069
Modification No. 24
Page 2 of3

l. In Clause J.l LIST OF ATTACHMENTS make the following changes:

Anachment A Statement of Work: incorporate the changes that are cited in the
referenced Configuration Change Requests and enclosed pages.

Attachment B, Performance Specification: incorporate the changes that are cited in the
referenced Configuration Change Requests and enclosed pages.
Attachment G Contract Document Requirements List: incorporatethe changes that are
cited in the referenced Configuration Change Requests and enclosed pages.
Attachment tI, List of Government Furnished Property: incorporate the changes that are
cited in the referenced Configuration Change Requests and enclosed pages.

2. Replace the contract hreas listed below with the enclosed revised pages:

Attachment A Statement of Work

Paragraph 3.2.11.4
Paragraph 3.3.11.4
Paragraph 3.3.14
Paragraph 3.6.2.6

Attachment B. Performance Specifi cation

Paragraph 3.7
Paragraph 4.1.6.2.1
Paragraph 7.2.1, item 20j (added)
Paragraph 7.2.2, item 6 (added)
Paragraph 7,2.3, item l5 (added)
Paragraph 8.4.1, item 3
Figure 8.4.1-l (added)
Figure 8.4.1-2 (added)
Paragraph 9.3.2.1
Paragraph 10.2.1.7
Paragraph 10.2.2
Paragraph 10.2.9.4.2
Paragraph 10.2.9.4.3
Paragraph 10.2.9.4.6
Table 10.2.9.3



NAS5-98069
Modification No, 24
Page 2 of3

l. In Clause Ll LIST OF ATTACHMENTS make the following changes:

Attachment A Statement of Work: incorporate the changes that are cited in the

referenced Configuration Change Requests and endlosed pages.

Attachment B, PJrformance Specification: incorporate the changes that are cited in the

referenced Configuration Change Requests and enclosed pages.

Attachment G Contract Document Requirements List: incorporate the changes that axe

cited in the referenced Configuration Change Requests and enclosed pages.

Attachment tI, List of Government Furnished Property: incorporate the changes that are

cited in the referenced Configuration Change Requests and enclosed pages.

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A Statement of Work

Paragraph 3.2.11,4
Paragraph 3.3.11.4
Paragraph 3.3.14
Paragraph 3.6.2.6

Attachment B. Performance Specifi cation

Paragraph 3.7
Paragraph 4.1.6.2.1
Paragraph 7.2.1, item 20j (added)

Paragraph 7.2.2, item 6 (added)

Paragraph 7.2.3, item l5 (added)

Paragraph 8.4.1, item 3
Figure 8.4.1-l (added)
Figure 8.4.1-2 (added)
Paragraph 9.3.2.1
Paragraph 10.2.1.7
Paragraph 10.2.2
Paragraph 10.2.9.4.2
Paragraph 10.2.9.4.3

Paragraph 10.2.9.4.6
Table 10.2.9.3



NAS5-98069
Modification No. 24
Page 3 of3

Attachment B, Pe4rmance Speci fication (cont' )

Figure 10.2.g.4.3-01 (added)

Paragraph 10323
Paragraph 10.4.4
Paragraph 10.5.5.6 (added)

Paragraph 10.11.3
Appendix A Deviation and Waiver Summary

Appendix B Component EMI/EMC Tests

Note: Replacement pages are provided for all of sections 3.0,4.0, 5'0, 6'0, 7'0, 8'0, 9'0,

and 10.0. ',

Attachment G. Contrast Document Requirements List

sE 2.5-05
SFAT 3.3.1-01
SFAT 3.3.r-02

Attachment H. Government Furnished Property

Page I
Page2
Page 3

The fixed price of this contract, and the funds allotted for the performance thereot, shall

not be deemed to be increased by this change order. This modification also represents a

complete and equitable adjustmint for the work associated with this change order and

releases the Government from any and all liability under this contract for further

equitable adjustment attributable to such facts and circumstances giving rise by this

.hung" whiih is in accordance with the CCR's listed in Block 14 of Page l'

END OF MODIFICATION
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NAS5-98069
Modification No. 25
Page2 of 2

l. In clause B.l, DELilIERABLE REQLIIREMENTS, incorporate GTACS
Worlcstation for S)fl T&C,I&V and Software Development within item number 3.

2. In Clause F.l, DELITVERY SCHEDULE, incorporate GTACS Workstation for S)g
T&C, I&V and Software Development within item number 3 with a date of February
t999.

3. In Clause J.l LIST OF ATTACHMENTS make the enclosed changes to Attachment
E, s)g Interface Requirements Document for GoEs N-e Spacecraft.

4. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 4
Page 38

Paragraph 2.2.2 @ravling 2A0066038)
Paragraph 2.2.2 (Draving 2A063 0 I B)

The fixed price of this contract, and the funds allotted for the performance thereo{, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change oider and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the ccR's listed in Block 14 of page l.

END OF MODIFICATION



SECTION B OF NAS$9t069
MODIFICATION NO.25

SUPPLIES OR SERVICES AND PRICES/COSTS

B.t DELTVERABLE REQUTREMENTS (GSFC 52.210-90) (OCT le88)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number

(cLrI\O

L

2.

3.

5.

6.

7.

8.

9.

4.

Description

On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model &
Supporting Documentation r

Software Development &
Validation Environment

GTACS Workstation for S)il T&C, I&V
and Software Development

Source & Executable
Flight Software Code

Emulators
S/C Emulator (2)

INR Performance Evaluation System

SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Data for Communication Modeling
Engineering Model Data
Flight Model Data

Acceptance of SSGS

On-Orbit Acceptance of
GOES O Spacecraft

Price

, $274,600,000

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

$148,500,000

10.

I l.



SECTION F OF NASS-98069
MODIFICATION NO. 25

DTLTyERIES OR PERFORIUANCE

F.l DELI\|ERY SCHED{JLE (GSFC 52.212-93) (OCT 1988)

The items required by this contract shall be delivered as follows:

Contract Line
Item Number
(CLIN) Description

l. On-Orbit Acceptance of
GOES N Spacecraft

2. Propulsion Computer Model GOES N ESD-3 mos.
& Supporting Documentation

3. Software Development GOES N ESD-3 mos.
& Validation Environment

GTACS Workstation for S)il February 1999
T&C, I&V, and Software
Development

Source & Executable
Flight Software Code

Emulators
S/C Emulators (2)

INR Performance
Evaluation System

SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

4.

).

6.

7.

Deliverv Date

End ofGOES N PLT

GOES N ESD-3 mos.

GOES N ESD-16 mos.

Spacecraft CDR
+ 3 mos.

September 1999

I mo. after S/C
Contractor Acceptance
ofFlight Cells

sow
Reference

3.6.4

3.2.3.1

3.2.12.5

3.2.t3 & 3.3.13
Spec. I 1.3

3.2.16.1
3.3.16
Spec. I 1.4

3.3.I 1.4

3.3.6.r

38
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NAS5-e8069
Modification No. 25
Page 2 of3

l. In Clause B.5 EVENTS FOR PERFORMAI'{CE BASED PAYI4ENTS, delete event
N53. Perforrnance Evaluation System Delivery and add the following events:

N7l. PES ADD Walk-Thru Review
N72. PES Prototype GUI Demo
N73. PES Delivery

$2,000,000
$2,000,000
$500,000

7lr5/99
7n5t99
r0lrsl99

2. In clause J.l LIsr oF ATTACHMENTS, make the following changes:

Attachment C. GOES N-O Imager Interface Control Document

In Table 3.4.2'3 change item 2 from "Primary bus fault" to "Primary bus short to ground
fault".
In Table 3.4.2-3 add item 5 as 5+40.0V </= Vin </= +40.5 V 3 ms Instrument Turn-On.

Attachment D- N-o sounder Instrument Interface control Document

In Table 3.4.2'3 change item 2 from "Primary bus fault" to "Primary bus short to ground
fault".
In Table 3.4.2-3 add item 5 as 5+40.0Y <l= Vin </: +40.5 V 3 ms Instrument Turn-On.

Modify paragraph 3.6.1.4 "Purge Requirements', as follows:
"The spacecraft contractor shall provide a gas purge to the instrument optical cavity
during all operations at the spacecraft facility(s), launch site, and during transportation
(prior to fairing encapsulation) and storage. The purge... "
The remainder of the paragraph remains the same.

Attachment K. Performance Based payments compretion criteria

Replace item 53 with "Reserved".
Add items N71 PES ADD Walk-Thru Review with a completioh criteria of l, N72 PES
Prototype GUI Demo with a completion criteria of 6 and N73 PES Delivery with a
completion criteria of 4.



NAS5-98069
Modification No. 26
Page 3 of3

3. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 14 "

Page 15

Attachment K. Performance Based Payments Completion Criieria

The fixed price of this contract, and the funds allotted for the performance thereo{, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which.is in accordance with the CCR's listed in Block 14 of Page l.

END OF MODIFICATION

Page 3
Page 4



SECTION B OF NAS5-98069
. MODIFICATION NO. 25

SUPPLIES, OR SERVICES AND PRICES/COSTS

Contractor Defined Milestones

N4l. GOES N and O Team Kickoff

N42. Contract Award to Panametrics for SEM
Instruments

$1,000,000

$3,000,000

$8,000,000

$8,000,000

$7,500,000

$6,000,000

$5,500,000

$6,500,000

$3,500,000

$3,500,000

$3,000,000

$6,000,000

$2,600,000

$2,000,000

$2,500,000

2ltv98

3t4t98

r0l7t98

tu3t98

r2nv98

12123198

2lr5l99

2l19l99

3tr0l99

6lr8l99

9/8t99

rr/25199

3t23t00

3124100

6t23t00

N43.

N44.

N45.

N46.

N47.

N48.

N49.

N50.

N5l.

N52.

Ns3.

N54.

N55.

N56.

N57.

N58.

Deliver Engineering Communications
Model Data

S/C Emulator & PES PDR

Gate 3 - GOES Bus Layout Complete

Gate 5 - GOES Antenna Design Complete

RESERVED

GTAC SAITACTS Proof-of-Concept Demo

Gate 4 - GOES Payload Layout Complete

Communication Subsystem CDR

RESERVED

Version Description Document - Build 4

RESERVED

Deliver Flight Communications Model Data

Gate 7 - Start Bus Integration

Deliver Ground System SOCC/CDASs

Gate9-BusComplete

GOES N End-to-End Test 1A Completed

t4



SECTION B OF NAS$98059
MODIFICATION NO. 26

SUPPLIES OR SERVICES AND PRICES/COSTS

N59.

N60.

N6l.

N62.

N63.

N64.

N65.

N66,

N67.

N68.

N69.

N70.

Flight OpeSations Training Program
uompreteo

Spacecraft Training Program Plan (Final)

Complete Fit Check

GOES N End-to-End Test 2 Completed

Launch Site Test Procedures

INR System Description and
Analysis Document-(Final)

Contingency Simulation # I

Dress Rehearsal I

GOES-N Data Book

GOES-N End-to-End Test 4 Completed

Algorithm Design Description - Build 3

1553 Data Bus Diagnostics Features
Meeting

$10,000,000

$8,000,000

$8,000,000

$4,000,000

$4,000,000

,$4,000,000

$4,000,000

$3,000,000

$10,000,000

$3,000,000

$4,000,000

$2,000,000

$2,000,000

$2,000,000

$500,000

$2,000,000

s10,000,000

$10,000,000

$12,000,000

$1,000,000

$1,000,000

$1,000,000

tOt4t00

tv28l00

rav00

v26t0l

3n9t0l

4127tvr

812102

st13toz

l0/08/00

str4t0l

v20t99

2ltv99

7trst99

7n5t99

r0lr5/99

2lrv00

4/2/A2

4n8t02

r2lrr/02

r2lrvo3

v9104

414104

N7l. PES ADD Walk-Thru Review

N72. PES Prototype GUI Demo

N73. PES Delivery

GOES O

Spacecraft System Level Reviews

Ol. Critical Design Review

,O2. Mission Operations Review

03. Pre-Environmental Review

o4. Pre-Storage Review

O4A. Pre-Shipment Review

05. Flight Operations Review

06. Spacecraft Launch Readiness Review

15



Modification No. 26

GOES N

No. Title Generic Description

18 Mission Complete The transfer orbit and in-orbit test operations are complete. All
anornalies are resolved. The satellite is cbnfigured.for on-station
operations.

Milestone Description Completion
Criteria

N2A. Preliminary Desion Review Updates 1

N37A. EDDS Hardware / Software Interface 1

N41. GOES N and O Team Kickoff 1

N42. Contract Award to Panametrics for SEM Instruments 2
N43. Deliver Engineering Communications Model Data 3
N44. S/C Emulator & PES PDR 1

N45. Qate 3 - GOES Bus Layout Complete 5
N46. Gate 5 - GOES Antenna Desion Comolete 5
N47. RESERVED
N48. GTACS/NTACTS Proof-of-Concept Demo 6
N49. Gate 4 - GOES Payload Layout Complete 5
N50. Communication Subsvstem CDR 1

N51. Qe[ver lmager/Sounder S/C Emulator Elements 4
N52. Version Description Document - Build 4 3
Ns3. RESERVED
N54. Deliver Flight Communications Model Data 4
N55. Gate 7 - Start Bus Integration 5
N56. Deliver Ground System SOCC/CDASs 4
N57. Gate9-BusComplete 5
N58. GOES N End-to-End Test 1A Comoleted 6
N59. Flight Operations Training Proqram Completed 6
N60. Spacecraft Traininq Proqram Plan (Final) 3
N61. Complete Fit Check 6
N62. GOES N End-to-End Test 2 Comoleted 6
N63. Launch Site Test Procedures 3
N64. INR System Description and Analvsis Document (Final) 3
N65. Contingency Simulation # 1 6
N66. Dress Rehearsal 6
N67. GOES N Data Book 6



Modification No.26

GOES N

GOES O

GOES P

N68. GOES N End-to-End Test 4 Completed 6
N69. Alsorithm Desion Description - Build 3 6
N70. 1553 Data Bus Diasnostics Features Meeting 6
N71. PES ADD Walk-Thru Review 1

N72. PES Prototype GUI Demo 6
N73. PES Deliverv 4

Milestone Description Completion
Criteria

o29. Gate 7 - Start Bus Inteoration 5
o30. Gate 9 - Bus Complete I 5
o31. Gate 10 - Pavload Comolete 5
432. Bus & SEM lnstruments lntesration & Test Complete 6
o33. XRS/EUV/EPS/HEPAD Flight Unit#2 (N-O Spares) Pre-

Shipment Review
1

o34. Gate 12 - GOES O S/C to System Test 5
o35. Gate 13 - GOES O S/C Complete 5
o36. GOES O End-to-End Test 4 Completed 6

Milestone Description Completion
Criteria

P29, Kickoff Meetino 1

P30. Deliver Launch Services Proposal 3
P31. Manufacturino Readiness Review 1

P32. Preliminarv Desion Review (lf reo'd) 1

P33. Transfer SEM instruments from precontractual stores 6
P34. Communication Subsvstem to Inteoration 6
P35 T&C Subsvstem to Inteoration 6
P36. Gate 11 - Antenna to Inteqration 5
P37. ACS Subsvstem to Inteqration 6
P38. Gate9-BusComplete 5
P39. Bus & SEM Instruments lnteoration & Test Complete 6
P40. S/C Unit lnteoration Complete 6
P41. SEM lnstruments Inteoration & Test 6
P42. Gate 12 - SIC to Svstem Test 5
P43. GFE lnteqration 6
P44. Complete EMI/EMC Test 6
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contract.
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'NAS5-98069

Modification No. 27
Page2 of 2

L In Clause H.6, increase the funding by sag,2g}000 to $150,12E,313. The period of
allotment is from the effective date of the contract through September 8, 1999.

2. Block 12 Accounting and Appropriation Data:

PCN: 4r5-o4775A(lc)
JON: 415-616-41-81-l I
APP: 809/001l0(99)
BLI: A708
OC: 4l-2550
AIvIT: 529,299,000

3. Replace page 48 of the contract with the replacement page included with this
modification. 

-

END OF MODIFICATION



SECTION E Or NAS9e8069
MODIFICATION NO.27

SPECTAL CONTRACT REQLTREMENTS

The Contractor shall-prepare and submit Standard Form 294 @ev. lO-95), "subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the fo;.
The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periodi ending
March 3l and September 30, respectively. A final SF 294 must be submitted'aftei iontracr
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 @ev. 10-95), nsummary

Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause l8-J2.219-75, usmall Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA Oftice ofProcurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each yeai for the
reponing periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FDCED-PRTCE CONTRACT) (t8-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs I through 14, the sum of $150,128,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:

48
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NAS5-98069
Modification No. 28
Page 2 of4

l. In Clause B.l DELI\IERABLE REQUIREMENTS, increase the amount of Contract
Line Item Number l, On-Orbit Acceptance of GOES N Spacecraft, to $275,070,000.

2. Increase Clause 8.2 FIRM FDGD PRICE as follows:

From
$423,100,000

Bv
$470,000

Ig
$423,570,000

3. In Clause B.5 E\iENTS FOR PERFORMANCE BASED PA\aN{ENTS, add the
following event:

N74. Wideband Tape Recorder and Training $ 470,000 3BUAO

4. In Clause J.l LIST OF ATTACHMENTS, make the following changes:

Attachment A Statement of Work

Modify paragraph 3.5.3.3, add 3.5.4.1(f), add Table 3.5.4.1-l and add3.5.4.2(l l) to
incorporate the digital wideband tape recording requirements, as reflected in the attached
revised pages.

Attachment B. Performance Specifi cation

Add paragraph 7 .2.5 to incorporate the digital wideband tape recording requirements, as
reflected in the attached revised pages.

Make an administrative change to paragraph9.3.2.l to correctly reflect the totd mass of
333.0 pounds.

Attachment E. Interface Control Document for the Solar X-Ray Imager (SXI)

At the bottom of Tables 3-13 and 3-14 the note shall read:
*These thermistors/PRT's detailed in Table B-3 in Appendix B, are read by the spacecraft
whether the S)il is on or offand are in addition to the survival heater control sensors (in
the previous column of this table) which support the 9Nl7's.

In Appendix B, correct the Sensor Type for the CCD Header Temperature in Table B-3 to
read: PRT 6Gl l-4.

In section 2.1, add IRIG Standard 106-99, "Telemetry Standard", dated Jan 1999.





NAS5-98069
Modification No. 28
Page 3 of4

Modify paragraph 3.4.5.6.1(c) to read:
c. Data Format: Serial, Bi-Phase Level, in accordance with Chapter 4, table IRIG std.
I 06-99 Telemetry Standard.

In paragraph2.2.2, incorporate drawing 2A06603 Revision D,2A06472 Revision B and
2A0647l Revision B into this document.

In Appendix B, update the nomenclature in Tables B.I, 8.2 and 8.3 as reflected in the
ccR.

Attachment K. Performance Based Payments Completion Criteria

Add item N74 Wideband Tape Recorder and Training with a completion criteria of 6.

5. Replace the contract areas listed below with the enclosed revised pages:

Contracl

Page 4
Page 6
Page 15

Attachment A Statement of Work

Paragraph 3.5.3.3
Paragraph 3.5.4.1(f)
Table 3.5.4 1-l

Attachment B. Performance Specifi cation

Index Pages
Paragraph 7 .2.5
Paragraph 9.3.2.1



NAS5-98069
Modification No. 28

Page 4 of4

Attachment K. Performance Based Payments Completion Criteria

Page 4

This modifrcation represents a complete and equitable adjustment for the work associated

with this change order and releases the Government from any and all liability under this
contract for further equitable adjustment attributable to such facts and circumstances
giving rise by this change which is in accordance with the CCR's listed in Block 14 of
Page I

END OF MODIFICATION



SECTION B OF NAS5.98069
MODIFICATION NO. 28

SUPPLIES OR SERVICES AND PRICES/COSTS

B.l DELTVERABLE REQUTREMENTS (GSFC s2.2r0-90) (OCT 1988)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number
(cLIM

l.

2.

J.

Description

On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model &
Supporting Documentation

Software Development &
Validation Environment '

GTACS Workstation for S)il T&C, I&V
and Software Development

Source & Executable
Flight Software Code

Emulators
S/C Emulator (2)

INR Performance Evaluation System

SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Data for Communication Modeling
Engineering ModelData
Flight ModelData

Acceptance of SSGS

On-Orbit Acceptance of
GOES O Spacecraft

Price

$275,070,000

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

$148,500,000

4.

).

6.

9.

10.

I l.



82 FrRM FDGD PRrCE (r8-s2.2r6-78) (DEC 1988)

The total firm fixed price for this contract is $425,570,000.

SECTION B OF NAS5.98059
MODIFICATION NO. 28

SUPPTIES OR SERVICES AND PRICES/COSTS

vg3f'lb',ctu 
o

8.3

@nd of clause)

RESERVED

B.4 PEMORMANCE-BASED PAYMENTS (s2.232-32) (MAy 1997)

(a) Amount of payments and limitations on payments. Subject to such other limitations and
conditions as are specified in this contract and this clause, the amount of payments and limitations
on payments shall be specified in the contract's deseription of the basis for payment.

(b) Contractor request for performance-based payment. The Contractor may submit requests for
payment of performance-based payments not more frequently than monthly, in a form and manner
acceptable to the Contracting Ofiicer. Unless otherwise authorized by the Contracting Ofticer, all
performance-based payments in any period for which payment is being requested shallbe included
in a single request, appropriately itemized and totaled. The Contractor's request shall contain the
information and certification detailed in paragraphs (l) and (m) of this clause.

(c) Approval and payment of requests. (l) The Contractor shall not be entitled to payment of a

request for perfiormance-based payment prior to successful accomplishment of the event or
performance criterion for which payment is requested. The Contracting Offrcer shall determine
whether the event or perfiormance criterion for which payment is requested has been successfully
accomplished in accordance with the terms of the contract. The Contracting Officer may, at any
time, require the Contractor to substantiate the successful performance of any event or
perlormance criterion which has been or is represented as being payable.

(2) A payment under this performance-based payment clause is a contract financing
payment under the Prompt Payment clause of this contract, and approved requests shall be paid in
accordance with the prompt payment period and provisions specified for contract financing
payments by that clause. However, if the Contracting Officer requires substantiation as provided
in paragraph (cXl) of this clause, or inquires into the status of an event or performance criterion,
or into any of the conditions listed in paragraph (e) of this clause, orinto the Contractor
certification, payment is not required, and the prompt payment period shall not begin until the
Contracting Officer approves the request.

(3) The approval by the Contracting Oflicer of a request for performance-based payment
does not constitute an acceptance by the Government and does not excuse the Contractor from

',& r



N59.

N60.

N6l.

N62.

N63.

N64.

N65.

N66.

N67.

N68,

N69.

N70.

N7l .

N72.

N73.

N74

GOES O

SECTION B OF NAS$98069
MODIFICATION NO.28

SUPPLIES OR SERVICES AND PRICES/COSTS

4ight .Operations Training Program
uompletecl

Spacecraft Training Program Plan @inal)

Complete Fit Check

GOES N End-to-End Test 2 Completed

Launch Site Test Procedures

INR System Description and
Analysis Document (Final)

Contingency Simulation # I

Dress Rehearsal

GOES-N Data Book

GOES-N End-to-End Test 4 Completed

Algorithm Design Description - Build 3

1553 Data Bus Diagnostics Features
Meeting

PES ADD Walk-Thru Review $2,000,000

PES Prototype GUI Demo $2,000,000

PES Delivery $500,000

Wideband Tape Recorder Delivery & Training $470,000

$10,000,000

$8,000,000

$8,000,000

$4,000,000

$4,000,000

$4,000,000

$4,000,000

$3,000,000

$10,000,000

$3,000,000

$4,000,000

$2,000,000

$2,000,000

$10,000,000

$10,000,000

$12,000,000

$1,000,000

$1,000,000

- $1,000,000

r0/4t00

lv28l00

12/1100

U26l0l

3n9tOr

4t27tOl

812t02

9l13lO2

l0/08/00

5l14l0l

v20199

2llU99

7lr5199

7/r5t99

ra/rct99

3Bv}a

2/tt/00

4/2/02

4lt8102

12/tt/02

tzlt1l03

1/9104

414104

Spacecraft System Level Reviews

CriticalDesign Review

Mission Operations Review

Pre-Environmental Review

Pre-Storage Review

C,4A, Pre-ShipmentReview

Flight Operations Review

Spacecraft Launch Readiness Review

ol

o2

o3

04.

os

o6,

l5



*IJPDATED TO MODIFICATION 28*

ATTACHMENT A

s-4ts-23

STATEMENT OF WORK

FOR

THE GEOSTATIONARY OPERATIONAL EI{WRONMENTAL
SATELLITE

GOES-N,O,P,Q

AUGUST 26,1997

NASA/GODDARD SPACE FLIGHT CENTER
GREENBELT, MARYLAND 2077I



5-415-23 CloES N_e Statqnent of Work

GEOSTATIONARY OPERATIONAL EI\TVIRONMENTAL SATELLITE

GOE$N,OP,Q

STATEMENT OF WORK

TABLE OF CONTENTS

INTRODUCTION

U SCOPE

IrI APPLICABLE DOCI'MET{TATION

WORK TO BE PERFORMED

1.0 PROGRAM IWANAGEMENT
l.l Program Reviews
1.2 Resource Management
1.3 Documentation Management

1.3.1 Electronic Data Distribution System (EDDS)
1.3.2 Internal Correspondence
1.3.3 GOES Data Books

t.4
r.5

NASA Resident Office Support
Special Studies

2.0 SYSTEMS ENGINEERING
2.1 Systems Engineering Management
2.2|nterfaceDefinition,VerificationandContro|

2.2.1 GFE fnstrument Interfaces
2.2.2 NOAA Ground System

2.3 Requirements Analyses and Allocations .

2.3.I RequirementsAnalyses ......
2.3.2 Allocations

Design and Performance Verilication plans and Analyses . . .
Spacecraft System Engineering . . .

2.5.1 schematics,BtockDi-agramsand Drawings ......::::...::....:::::...:..
3.0 GOES SPACECRAFT . .

3.1 Spacecraft Management
3.1.1 Management
3.1.2 Travel Costs

2.4
?<

_ 3.1.3 Photographs and Video Tapes
3.2 Subsystem Design and Analysis ... . . .

3.2.1 Management





Prepared by:
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INTRODUCTION

NASA is participating with the DocNoAA in a multi-satellite program to provide continuous
monitoring of earth and space environmint parameters. The monitorea p"orn.t"o will provide data for
weather prediction models and provide severe weather warning data. The program is termed
Geostationary Operational Environmentat Satellite (GOES) --d it "."o*pii.h'"d 

using two National
oceanic and Atmospheric Administration (NOAA) geostationary satellites stationed at to,o longitudes
over the equator' The Goddard Space Flight Center (GSFC) COES project offrce has been givJn
responsibility for procuring the necessary hardware and support services to meet the mission requirements
as specified herein.

This Statement of Work (Sow) defines the contractor's efforts required to implement the GoES N,o,p,e
CI-Q) program' These spacecraft will be used to continue and enhance the prisent function of the
existing GOES I-M spacecraft' The main purpose of this program is to design, develop, integrate, test,
deliver on-orbit to NASA , and support on-orbit operations of ttro (with opti--ons for one ptus-one) GOES
spacecraft. The GOES N-Q spacecraft shall provide stable platforms to support:- the Imager and Sounder instruments in making measurements of the liarth's atnosphere, its surface,

and cloud cover,
- the Solar X-ray Im.ager 

.(SXtl and Spaqe Environrfient Monitor (SEM) instruments in making
measurements of the solar and geosynchronous space environments.

In addition, the spacecraft shall support:
- collection and distribution of data collection platform reports,- rebroadcasting processed sensor data through the processed daa relay (PDR), weather facsimile

(WEFAX), and Emergency Managers Weather Information Network (EUWnt;, ana- receive and relay to the ground search and rescue (SAR) emergency signals.
The government furnished equipment (GFE) instruments for GOESN-Q are: the Imager. the Sounder, and
the Solar X-Ray Imager (SXI). The GOES N-Q mission may atso include a Lightning Mappgr (LM)
instrument, an Advanced Imager in place of the Imager, and/or an Advanced Soundeiin pi""" of tne
Sounder.

The GoES N'Q spacecraft shall be launched by the spacecraft contractor-provided launch vehicle into
geostationarl' transfer orbit and subsequently inserted into geostationary oibit. tt 

" 
performance and

interface requirements for the COES N-Q Program are defined in the Plrformance dpecification S-415-22,
the lnterface Control Document for the GOES-N,O,P,Q Imager (8175726),the Interface Controt
Document for the GOES-N,O,P,Q Sounder (817575 I ), and the Sotar X-ray Imager (SXI) Interface Conrrot
Document (S-415-25).

II SCOPE

The spacecraft contractor shall furnish the necessary personnel, facilities, services, and materials to
design. fabricate, integrate, test, deliver on-orbit to NASA, and support on-orbit operations for all of the
GOES N-Q spacecraft developed under this contract. This work shall be performid in accordance with
tlre requirements of this document and all attachments to the contract.

ln accomplishing the development and delivery of the GOES N-Q spacecraft, the spacecraft contractor
shall perform the following:
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Provide the spacecraft bus and the Space Environment Monitor (SEM) instnrments for each of the
GOES spacecraft.
Receive the GFE instruments and related ground support equipment (GSE), then integrate them with
the spacecraft bus and perform spacecraft level testing. 

- --(

Provide all required spacecraft mechanical and electricalGsE.
Provide a spacecraft emulator and INR performance Evaluation system
Deliver and support integration, verification, and maintenance of ground system hardware and
software.
Design and support integration and verification of any modifications or replacements to NOAA
ground system hardware and software.
Support combined spacecraft and ground system testing, and GOES end-to-end testing before launch.
Provide all services associated with the launch_ vehicle lrocurement, launch base processing facility,
launch base coordination and safety, spacecraff:/launch vehicle integration and chickout, and launch.
Provide all services associated with flight operations from the launch vehicle/spacecraft separation
through spacecraft positioning in geostationary checkout orbit.
Support all services associated with the on-orbit spacecraft checkout and support associated with
instrument and INR checkout.

I I ' Provide spacecraft operator and engineering training for on-orbit operation.
12. Provide on-orbit engineering support for the Spaiecraft Support Giound System (SSGS) and each

spacecraft.

The spacecraft contractor is required to deliver the GOES N-Q spacecraft fully compatible and operational
with NOAA Ground Systems: the Satellite Operations Control Center (SOCi), Suiiland, MD: the
Wallops Command and Data Acquisition Station (WCDAS), Wallops, Ve; 

" 
backup CDAS; and the

Space Environment Center (SEc), Boulder, CO. Changes to the existing ground ,yrt"r, to accommodate
upgraded or additional capabilities are permitted as defined in section f .S. fhe contractor's delivered
spacecraft and associated efforts shall meet alt requirements of the GOES N-e performance Specification
s-4 I 5-22.

III APPLICABLE DOCUMENTATION

The documents listed in this section apply directly to the performance of the GOES N-e Contract. These
documents establish detailed specifications, requirements, and interface information necessary forthe
performance of the contract. Unless otherwise specified, the document version in effect at the time the
contract is executed shall apply.

S-415-22 Performance Specification For the GOES-N,O,P,e
s-415-26 conrract Documents Requirements List For the GoES-N,o,p,e program
s-415-27 Program Review Requirements For the GoES-N,o,p,e program
8175726 Interface control Document For the GoES-N,o,p,e Imagei8175751 Interface control Document For the GoES-N,o,p,e Sounders-4l5-25 solar X-ray Imager (s)il) Interface control DocumenrS-4l5-28 Fallout Plate Installation and Removal Procedure and Fairing Tapelift Sampling plan
S-415-29 Launch Site Purge Plan for the Geostationary Operational Environmental Spacecraft

(Satellite)

IV WORK TO BE PERFORMED
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This section. along with the CDRL S-415-26, describes the specific work to be accomplished by the
GOES N'Q spacecraft contractor. The spacecraft contractor shall provide all facilities, sewices,
'materials, and personnel necessary for the successful and on-time implementation of atl of the efforts
required by the €ontract.

PROGRAM MANAGEMENT

The spacecraft contractor shall provide a progmm management function that is rcsponsible for the control
of the GOES N-Q effort. The spacecraft contractor shall provide for, and facilitate the use of, this
program management function to provide NASA reporting and real-time insight into the technical and
Programmatic performance and status of all of the spacecraft contractor's resfonsibilities and activities
under the contract. The spacecraft contractor shall provide atl facitities, services, and personnel necessary
to maintain management control over the development of the entire GOES N-Q program and assure that
the contract requirements are fully met.

The spacecraft contractor shall conduct bi-monthly and quarterly program stahrs reviews to NASA in
accordance with CDRL PM-l.l-01. These reviews shallbe rotated between the spacecraft contractor's
facility (HSC), GFE instrument contractor plants and GSFC. The spacecraft contractor shall also assist in
preparing material and/or supporting additional revie#s, audits, and meetings that will occur during the
contract.

l.l Program Reviews

The program review requirements for the GOES N-Q Program shatl be as defined in the Program Review
Requirements document for the GOES N-Q Program (PRR), S-4 | 5-27. Indicated in Table l.l are the
review milestone activities that will be closely monitored by GSFC. No more than four NASA
representatives shall participate as chairpersons foreach of the reviews listed in Table l.l.

The guidelines for preparing these reviews are provided in the referenced CDRL items. The PRR defines
the criteria for successful completion of these reviews.

The spacecraft contractor shall also conduct peer reviews and working group meetings at the spacecraft
and launch vehicle component and subsystem revels as defined in the pRR.

Those reviews where NASA attendance is indicated only for the GOES-N spacecraft assume no changes
to the spacecraft. SSGS. GSE. and launch vehicle are required for the foltow-on spacecraft. However, if
form. fit. function, component, vendor, method of assembly, and/or integration and test approach are
modified or changed, then NASA shall be notified and a review scheduled. The reviews ihall encompass
all affected subsYstems and conform to the requirements delineated in the remainder of this SOW. th;
PRR. and the CDRL.

i@r
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Table l.l
Reviews

Spacecraft Reviews CDRL
Rcfcrcncc

PRR
Refercncc

Applicrblc
Sprcccrrft I

System Concept Rcview (SCR) sE-2. t-0t Para 1.3.2 GOES N

Preliminary Design Review (pDR) 2
sE-2.t-02 Para- 1.3.3 GOES N

Crirical Design Review (CDR): sE-2. l-03 Para 1.3.4 GOES N

Mission Operarions Review (MOR) sE-2. t-04 Para- 1.3.5 coEs N-Q

Pre-Environmental Review (pER) sE-2. t -05 Para- 1.3.5 GOES N-Q

Pre-Shipmcnt Review (pSR) sE-2. l-06 Para- 1.3.7 GOES N-Q

Flighr Operations Review (FOR) sE-2. t-07 Para 1.3.E GOES N-Q

Spacecrafi Launch Rcadiness Review (LRR) sE-2. t -08 Para- 1.3.9 GOES N-Q

Engincering Handover Review (EHR) oPS-3.6.3-01 Para I .3. l0 coES N-Q
LOR Data Review (LDR) oPs-3.6.3-02 Para- 1.3. I I GOES N-Q

Software Reviews CDRL
Rcfcrcncc

PRR
Rcfercncc

Applicrblc
Sprcecreft

Softrvare Concept Review (SWCR) Para- 1.4.2

Software Rcquiremenr Review (SWRR) Para. 1.4.3

Software Preliminar.v Design Rcview (SWPDR) Para 1.4.4

Softsare Crirical Design Review (SWCDR) Para. 1.4.5

Sofirlare Tcst Readincss Revicu, (SWTRR)
Para- 1.4.6

Softrvare Acceprance Revierv (SWAR) Para. 1.4.7

Spacecraft Support Ground Syslem Reviews CDRL
Rcference

PRR
Refcrcncc

Applicablc
Spececreft !

Svstem Concept Revieg' (SCR) Notc I Para.1.5.2.1 GOES N

Preliminary Design Revierv (pDR) Note I Para. 1.5.2.2 GOES N

Critical Dcsign Review (CDR) Note I Para. 1.5.2.3 GOES N

Pre-Shipment Revieu (PSR) Note I Pua. 1.5.2.4 GOES N

Final Acceptance Revien' Notc I Para. 1.5.2.5 GOES N

Spacecraft Emulator Reviews and INR
Perform ance Evaluation Svstem

CDRL
Refcrence

PRR
Refercnce

Applicable
Spacccraft

Sl,stem Conccpt Review (SCR)
Para- 1.6

Preliminan' Design Revieu' (pDR) Para.1.6

Crirical Design Revrerv (CDR)
Para. 1.6
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Final Acccptancc Rcvicw Paral.6

Electronic Dsta Distribution System CDRL
Refercnce

PRR
Rcfcrcncc

Appliceblc
Sprcecrrft

Critical Design Revicw (CDR) Para- 1.7 GOES N

Launch Reviews CDRL
Rcfercnce

PRR
Rcfcrcncc

Applicrblc
Sprcccreft !

Mission lnregration Program Kickoff Review LV-3.8{7 Para. LE.2 GOES N-Q

Final Loads Verification Rcview LV-3.8-t7 Para 1.E.3 GOESN

Launch Vehicle Reguirements Revicw (LVRR) LV-3.E-09 Para. 1.8.4 GOES N-Q

Launch Veh icle Pre-lnstallation Review (Major
Componcnts. Only))

LV-3.8-16 Para- 1.8.5 GOES N-Q

Launch Vehicle Design Certification Revicw (LVDCR) LV-3.8-05 Para- 1.8.6 GOESN

Launch Vehicle Pre-Ship Rcview LV-3.E-20 Para- 1.8.7 GOESN-Q

Boostcr On Stand Review LV-3.8-04 Para 1.8.8 GOES N-Q

Launch Vehiclc Pre-Payload Matc Review LV-3.8-24 Para. 1.E.9 coES N-Q

Launch Vehicle Mission Peculiar/Mission Unioue pDR LV-3.8-t I Para 1.8.10 GOES N

Launch Vehicle Mission Peculiar/Mission Uniquc CDR LV-3.8-12 Para l.E.l I GOES N

Launch Vehicle Componeny'sysrem Design Review
(Ma.ior Mods. Onlv)

LV-3.8-t0 Para- l.E.12 GOES N-Q

External lndepcndent Readiness Rcvicw (EIRR) PM-t.3-06 Para. 1.8. l3 GOES N-Q

Senior NASA Management Mission Readiness Review LV-3.8-23 Para.1.8.14 GOES N-Q

Launch Readiness Review LV-3.8-25 Para.1.8.15 GOES N-Q

Note l: Each of the ssGS reviews are reguired for cDRL items GND-3.5.2-01 through GND-3.5.2-06.
Note 2: Reviews for COES O, P, e shall be conducted if required.
Note 3: The Applicable spacecraft could apply to any or all of the spacecraft.

'1.2 Resource Management

The spacecraft contractor shall establish. implement. and maintain a comprehensive resource
manaqement system for planning, authorizing, and controlling the total resources effort for each task and
for providing timely and adequate visibility into manpow.r und schedule performance. The system shall
be consistent with the spacecraft contractor's standards.

The spacecraft contractor shall provide facilities required for component, subsystem, and spacecraft
development and testing, such as: clean rooms, thermal vacuum chambers, thermal cycte chambers,
vibration facilities. and spacecraft storage facilities.

The spacecraft contractor shall establish, implement, and maintain an integrated scheduling system
consistent rvith their corporate procedures and documented in a schedule management plan. The
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spacecraft contractor shall provide a master program phasing schedule, spacecraft schedules, and detailed

.subsystem 
schedules in accordance with CDRL pM-i.t_OZ.-

The spacecraft contractor shatl provide the necessary resources for monitoring, controlling, executing,
and administering the GoES N-Q confact and subcontracts to ensure compliance with all contractual
requirements.

1.3 Documentation Management

The spacecraft contractor shall establish, implement, and maintain a configuration management (CM)
system to be documented in a hardware/softrvare CM plan in accordan"" *ith SDRL pM-t.:-o+'ano'
consistent with ANSI/ASQC 9001-1994 or equivalent company practice. The spacecraft contractor,s
CM approach shall be able to control multiple spacecraft configurations based on the GFE instrument
complement.

The spacecraft contractor shall Prepare and provide the following configuration control documentation:

l. Configuration ControlBoard (CCB) data packages as described in CDRL pM-I.3-01.
2 Engineering Change Proposals (ECPs), deviation's, and waivers as described in CDRL pM-1.3-02.
3. Engineering drawings and change notices as described in CDRL pM-1.3-03.
4' The Configuration ltem ldentification List (C[L) and the Computer Software Configuration ltems

(CSCIs) in accordance with CDRL pM- l.3_05.

The spacecraft contractor shalt prepare and provide all documentation in accordance with the CDRL for
the GOES N-Q Program, S-415-26.

1.3.1 Electronic Data Distribution System CEDDS)

The spacecraft contractor shall provide an EDDS capable of providing government and authorized
contractor personnel access to CDRLs, spacecraft Ievel (including integrated instrument) raw test data,
and other documentation. The system shall be operational within six months after contract award, and
shall incorporate the minimum features described below:

I ' Password protected so that only authorized personnel can access document items.?' Implemented on a Unix or windows NT operating system platform for support software availability,
ease ofupgrade. and security features.

3. Provide virus and macro virus protection as weil as back-up capabilities.4' Reliable or redundant enough to provide an operational availability of 0.95 (i.e., hardware/software
shalf be available 95%o of the rime).

5' Provide access to documentation in Adobe Portable Documentation Format (pDF).6. Provide a search engine for document access.
7. Accessible via Internet FTP, hypertext transfer protocol (HTTp) or equivalent.8' Pe rmit documents to be downloaded to local machines for viewing and printing.9. Allow documents to be viewed (browsed) without being downloaded.
10. Provide a shareware pDF viewer for download.
I l. Provide any necessary EDDS hardware/software needed for ose at GSFC,
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The spacecraft contractor shall provide a Critical Design Review (CDR) as defined in section I .1, and an
Acceptance Test plan and procedure for the EDDS. In addition, the spacecraft contractor shall provide
'the necessary documentation that can be used to instruct data users on the prop€r use of the system.

1.3.1.1 EDDS Implementation Plan

Implementation of the EDDS plan shall be as follows:

l. During the initial six months of the contract, while the EDDS is being configured, distribution of
documents shall be accomplished in a manner mutually acceptable to CSfCand the spacecraft
contractor.

2. Following the development and checkout of the EDDS, the spacecraft contractor shall be
responsible for the electronic delivery of all CDRL items that are designated for that form of
delivery in the CDRL. All CDRL items delivered during the initial six-month period described in
item I above shall be incorporated in the EDDS at the beginning of this implementation phase.

I.3.2 Internal Correspondence

The spacecraft contractor shall provide all GOES-retevant technical internal correspondence. The
correspondence can be informal to preserve timeliness. NASA shall have access to this correspondence
on a timely basis via hard copy or the EDDS defined in section 1.3.1.

1..3.3 GOES Data Books

The spacecraft contractor shall provide up-to-date GOES Data Books prior to each spacecraft launch in
accordance with CDRL PM- I .l -03.

1.4 NASA Resident Office Support

The spacecraft contractor shall provide office space! furniture, copier(s), facsimile machine(s), and
phones at the spacecraft contractor's facility through launch of the last spacecraft for sixNASA residents
and six visiting representatives. The spacecraft contractor shallprovide office space, furniture, copie(s),
facsimile machine(s), and phones for an additional ten ( l0) visiting NASA and/or GFE instrumeni
contractor representatives during instrument and instrument GSE integration and test activities.

1.5 Special Studies

The spacecraft contractor shall perform task assignments relating to the development, implementation,
characterization. and operation of the GOES mission requirements, as authorized by NASA and in
accordance u'ith contract clause C.2. Each task will be initiated by wrinen direction from the NASA
contracting officer. NASA will coordinate with the spacecraft contractor to define each task in detail,
and establish manpower ceilings and performance schedules.
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SYSTEMS ENGINEERING

The spaceeraft contractor shall perform atl efforts to ensure that the GOES N-e program and its
implementation meet or exceed all requirements and specifications listed in Sectionltl of this SOW. The
systems engineering_._ryn shall encompass atl phases of the GOES N-e program, and shall include
modifications to the NOAA ground system required to support the GOECN-Q progr*.

The systems engineering effort shall comprise analyses of technical requirements, allocation of derived
requirements, definition and maintenance of all interfaces, verification of alldefined and deriveJ
requirements, risk management, and tradeoffanalyses. The systems engineering effort shail be on-going
through all stages of the GOES N-Q program, including the ailocation olth" ryi-t"r performance
specification, design, developmen! fabrication, quatification and acceptance testing, launch operations,
launch, post launch checkout, on-orbit anomaly iesolution, integrationinto the opeiltional CogS system,
and support to system operations.

2.1 Systems Engineering Management

The spacecraft contractor shall perform a fully integrated systems engineering management effort. This
support shall include but not be limited to rhe followin'g activities:

l. Providing technical direction and oversight throughout alt phases of the program.2. Supporting all peer reviews, program reviews, and program status reviews as defined in section l.l.
The support shall include responsibility for the preparation of responses to all action items assigned
to the spacecraft contractor during the reviews.

3. Anending and supporting instrument reviews at the GFE instrument contractors' facilities (assume t
review per quarter).

4. Performing all necessary system studies and trades and risk assessments necessary to develop the
spacecraft design.

2.2 Interface Definition, Verilication and Control

Using the results of the analvses and allocations of technicat parameters performed in support of the
efforts described in section 2.3, the spacecraft contractor shail specifu aliinterfaces, incluiing INR and
GFE instrument interfaces not explicitly defined by NASA documents. In the area of [NR, this includes
interfaces related to ground system-to-spacecraft, spacecraft-to-subsystem, subsystem-to-subsystem, and
subsvstem-to-instrument. These interfaces shall then be defined, verified by thespacecraft contractor,
and controlled for the duration of the contract. The spacecraft contractor shall support all activities
assuring the proper functioning of those items under the spacecraft contractor's GOES contract
respons ibilities.

A svstem performance verification matrix shall be prepared and maintained to show each GOES N-e
Performance Specification S-41 5-22 requirement, the method of compliance, applicable procedure
references. results. report reference numbers, etc. This matrix shall be included in the spacecraft system
revierv data packages showing the current verification status.
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2.2.1 GFE Instrument Interfaces

The GOES N-Q instruments to be GFE are the Imagcr, Sounder, and SXI. The spacecraft contractor
shall be notified, via the contract changes clause, when NASA chooses to manifest atternate or additional
instruments.

The spacecraft contractor shall perform systems engineering and analysis in support of designing,
documenting, and implementing all interfaces berween the ipacecraft subsystems and GFE inrt ir"nt ,
and spacecraft GSE-Io-GFE instrument GSE. This support ihdl include, but not be limited to the
following:

l. Documenting in the requirements traceability matrhq CDRL SE-2.3-01, how the spacecraft
requirements defined in the GFE ICDs will be verified.
Addressing GFE instrument accommodations as part of each spacecraft design and operations
review.
Documenting the GFE instrument interface-relevant aspects of the spacecraft design and providing
this documentation as defined in CDRL SE-2.2-01.
Maintaining CM control of the GFE instrument ICDs.
Documenting the GFE instnrment GSE interface-'relevant aspects of the spacecraft GSE and
providing this documentation as defined in CDRL SE-2.2-01.

2.

J.

{.
5.

6. Maintaining cM control of the GFE instrument GSE to spacecraft GSE ICDs.
7. Identifuing cognizant enginee(s) responsible for the GFE instrument interfaces.
8. Providing technical support for interface design, documentation, and verification.
9. Perfcrming mechanical, thermal, power, contamination, radiation shielding, and other analyses as

necessary to ensure spacecraft to GFE instrument compatibility.
10. Developing and documenting in the performance verification plan, CDRL SE-2.4-01, how the

instrument-spacecraft system level requirements such as INR and BER performance shall be
verified' The role of the GFE instrument contractor's personnel or test equipment (if any) in
verifuing these requirements shall be coordinated with those contractors and approved by NASA.

I l. Defining and documenting changes or additions (if any) to the GFE instrument-level tesi program
required to verifo interface or system level requirements prior to instrument integration. Changes
and additions shall be coordinated with the instrument contractors and approved by NASA.

2.2.2 NOAA Ground System

The spacecraft contractor shall perform svstems engineering and analysis in support of spacecraft and
instrument to NOAA ground system interface design, documentation, and implementation. This support
shall include. but not be limited to, the following:

l. Generating and maintaining CM control of the SSGS lnterface Specification CDRL CND-3.5.2-05.
:. Cenerating the necessary modifications to existing NOAA ground system documentation.
3. Identifoing cognizant engineer(s) responsible for the NOAA ground system interfaces.
4. Performing the analyses necessary to ensure spacecraft to ground system compatibility, and intra-

SSGS compatibiliry.
5. Developing and documenting in the SSGS design and implementation plans, CDRLs GND-3.5.2-01

through GND-3'5.2-06. how the GOES N-Q ground system ltquirements shall be verified. The use
of NOAA ground system personnel or equipment in verifyin! these requirements shatl be
coordinated with and approved by NASA.
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2.3 Requirements Analyses and Allocations

23.1 Requirements Analyses

The spacecraft contractor shall conduct complete analyses and simulations in support of technicalrequirements compliance demonstrations to n tly .rt"Utish, define, maintain, 
"ni 

tont ot budgetallocations for all required performance and deslgn p"rar.t"o. Budget altocations shail include, but notbe limited to, mass.properties, power, radio frequ-ency transmission ciannels, alignment" IN&contamination, on-board processor resources, and propellent capacities. These tasks include. but are notlimited to, the following:

l ' Developing and maintaining a GOES N-Q spacecraft design specification (CDRL sE-2.4-03) forspacecraft systems, subsystems, and components. The component and subsystem design
specifications shall be prepared in accordance with CDRL sDA-3.2.1-01.2' Developing and maintaining SSGS design and implementation in accordance with CDRLs GND-3.5.2- I rhrough GND-3.5.2-06.

3' Developing and verifuing the GOES N-Q operations concepts and perform the launch-to-orbit andon-orbit mission analyses.
4' conducting the analyses required to 

99nfirm the integrity of the GoES N-e design to ensure theperformance requir.ements of the applicable specifica-tions will be met ou"rih" spacecraft
operational design life.

5' conducting the analyses required to verifu that the spacecraft provides the interface and
environment necessary for the GFE instn:ments to meet their iunctional and performance
requirements.

6' Developing a requirements traceability matrix (CDRL SE-2.3-01) which describes how each
spacecraft reguirement will be verified.

7 Preparing the spacecraft mass properties reports as described in CDRL SM-3.1.1-02.
I Preparing the spacecraft power profile reports as described in CDRL SM-3.1.1-03.
9 ' Prepare and implement an ESD/SEU Prevention Plan in accordance with CDRL sE-2.5-01.

2.3.1.1 INR Error Allocation Budgets

The spacecraft contractor shall establish and maintain separate Imager and Sounder INR error allocation
budgets over the duration of the contract. These shall bekept upaaLd to reflect the results of analyses
and tests in accordance with CDRL SDA_3.2.16_01.

For eaclr INR budget item, the approach for determining and compensating the error (i.e., using thecontrol svstem' repointing the mirror. mix of the 
"ontrol 

system and mirror, etc.) shall be provided and
updated as required. of particular interest are the .pprou"h", for compensating rapidly changing errorsto ensure these errors do not exceed the allocation foi the servo input iignat.

For each spacecraft. error allocation budgets shall be provided for normaland stationkeeping periods,
and anv other unique periods where the performance will be or may be different from the expected
normal operational performance. The allocation budgets also shall include the effects of sun declinationsoft8.7. +23. and zero degrees (equinox).
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2.3.2 Allocations

"The spacecraft contractor shall define the number and hierarchy (sub.modes) of the various spacecraft
operating modes (e.g., the normal operations mode), if any.

2.4 Design and Performance verification plans snd Analyses

The spacecraft contractor shall develop and maintain all necessary plans and procedurcs to veriff that the
GOES N-Q spacecraft meets all requirements described in the GOES N-e performance Specification
S-415-22 and GFE Instrument ICDs. The spacecraft contractor shall also perform and document all
analyses of the data and information from the design, developmeng qualification testing, acceptance
testing, comPatibility testing, and on-orbit testing of th" rp""ecraft contractor's hardware and software
which are required to ensure that the GOES N-Q prograrnwill meet its specifications and objectives.
These tasks include, but are not limited to the foliowing:

l. Preparing and maintaining the performance verification plan (CDRL SE-2.+01) for use at the
component, subsystem, and spacecraft levetof assembly, including instrument integration and
interface verifi cation.

2. Preparing and maintaining the GOES N-Q perforinance verification specification as defined in
CDRL SE-2.4-02.

3. Preparing and maintaining verification test procedures for use at the component, subsystem, and
spacecraft level of assembly, including instrument integration and interface verification. The
spacecraft test procedure requirements are described in CDRL I&T-3.4.4-01, the launch site test
procedures are described in CDRL I&T-3.4.6-03, and the componenUsubsystem test procedures are
described in CDRL SFAT-3.3.1-01.

4' Providing the effort required for data reduction and analysis of test results at the component and
subsystem levels of assembly during spacecraft integration and environmental testing, and during
verification of GFE instruments interfaces.

5. Providing the necessary effort for data reduction and analysis during ground system compatibility
testing and during on-orbit testing.

6. Preparing verification test reports following the completion of each environmental test and test
activities described in CDRL I&T-3.4.4-03.

7 . Preparing documentation and providing necessary support for reviews defined in section I .1.8. Preparing an electromagnetic compatibility/electromagnetic interference (EMCIENfl) plan as
required in CDRL SE-2.5-03.

9' Performing svstems engineering and analysis in support of GFE instrument contractors'
development and execution of instrument tests at the spacecraft level and launch base.
Developing the necessary pre-launch plans and procedures to verifo that the GOES N-e INR
elements will operate as designed. This will require using the INR Performance Evaluation System
(refer to section 3.2.16.1 ) and a combination of simulat"d inputs and test results to demonstrate that
the on-orbit performance will achieve the specification requirements.
Preparing a magnetic conrrol plan in accordance with cDRL sDA-3.2.l4-oz.
Preparing a radiation shielding and dose analysis report as defined in CDRL SE-2.5-06.
Performing a fields of view analysis as described in GDRL sE-2.5-02.
Preparing a debris generation analysis report as defined in cDRL sE-2.5-05.

10.

il.
12.
ta
lJ.

t+.
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2.5 Spacecraft System Engineering

'The spacecraft contractor shall provide a systems engineering function to support the functional design
and development of the spacecraft and incorporation of the instrument systems. This function shall
address the total spacecraft design including performance margins and design approaches to assurc
achievement of the required spacecraft life, spacecraft operations concept, aesign integrity, failure
modes, intra-system and inter-system compatibility, reliability and maintainability, proau.iUi6ty, safety,
survivability, training, and testability. In addition, this function shall oversee all of the work asiociatej
with the development of the spacecraft.

2.5.1 Schematics, Block Diagrams and Drawings

The spacecraft contractor shall provide the schematics, block diagrams, and drawings that are described
in CDRL SE-2.5-04.

3.0 GOES SPACECRAFT

The spacecraft contractor shall provide all necessary personnel, facilities, services, and materials to
design, fabricate, integrate, test, launch, deliver to che6kout orbit, and functionally test the GOES N-e
spacecraft' The government will provide the operations center from which spacecraft launch, orbit
raising, and checkout shall be conducted.

3.1 Spacecraft Management

The spacecraft contractor shall perform the necessary direct management functions and provide the
management structure to plan, direct, and integrate all requirements of this SOW, through compliance
with the schedule, technical, and resource requirements oithis contract.

3.1.1 Management

The spacecraft contract-or shall provide spacecraft management to ensure that the schedule, technical, and
resourcd requirements for the GOES N-e program are fully met.

3.1.2 Travel Costs

The spacecraft contractor shall be responsible for the management of atl travel expenses (air fare, car
rental. living expenses, etc.).

3.1.3 Photographs and Video Tapes

The spacecraft contractor shall provide photographs and video tapes for each spacecraft as described in
CDRL SM-3.I-OI.

3.2 Subsystem Design and Analysis

The spacecraft contractorshall furnish all necessary personnel, fatilities, services, and materials to
support subsystem design and analysis, and accommodation of tni GFE instruments for GOES N-e. The
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spacecraft contractor sh{lntegate and provide subsystem and component design review data packages in
accordance with CDRL SDA-3.2. l-02.

3.2.1 Management

The spacecraft contractor shall provide the management functions necessary ro support efforts associated
with the subsystem design and analysis activities for GOES N-e.

3.2.2 Structures

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, veriff, and maintain a design for the GOES N-Q stnrctures subsystem. This includes the main
body, appendage devices, and spacecraft-to-launch vehicle separation system.

The spacecraft contractor shall provide:

l. A structures subsystem performance analysis report as described in CDRL SDA-3.2.2-01.
2. A structural static and dynamic model and modelverification plan in accordance with CDRL

sDA-3.2.2-02. '
3. A stress analysis report prepared in accordance with CDRL sDA-3.2.2-03.

NASTRAN finite element models (FEM) of the GFE instruments will be supplied by the govemment for
use in designing the spacecraft-instrument interfaces. The spacecraft contractor shall combine the GFE
instrument FEMs of the Imager, Sounder, and SXI with the spacecraft and SEM instrument FEMs to
form a combined comprehensive spacecraft-instrument FEM for launch and on-orbit configurations.

3.2.2.1 Structural Model - Launch Configuration

The spacecraft FEM, with instruments represented in-a manner consistent with the spacecraft modal
surye)/. shall be correlated to the modal survey test data. For the first two spacecraft lateral modes,
ortlrogonality checks between analyical and test modes shall show a correlation of better than 95%.
Cross-orthogonaliry shall be no greater than SYo. Frequency correlation for these modes shall be greater
than 95Yo. For all other spacecraft modes to 50 Hz with greater than 5% modal mass, or any other modes
to 50 Hz and deemed critical for any components, orthogonatity shall be greater than 90% and cross
orthogonaliqv shall be less than 1004. Frequency correlation for these modes shall be greater than 90%.
An1' modifications to the analytical model found necessary to achieve this correlation must be made to
the physical model not the modal model, and based on better approximating the real structure. The
combined comprehensive spacecraft-instrument FEM shall be used for coupled loads analysis to define
design limit loads for spacecraft hardware and components, and to veriff that the interface design meets
the requirements of the GFE instrument lCDs. The combined FEM results of the coupled loads analysis
shall be used in a series of tests and analvses to demonstrate that the flight hardwar.e is qualified for the
expected mission environments.

3.2.2.2 Structural Model - On-Orbit Configuration

The on-orbit FEM shall represent the spacecraft with all appenda{es and instrument covers deployed.
This model also shall represent mechanical transfer functions and-coupling from all potential
disturbances to alljiner-sensitive instruments for the low-level vibrations expected on-orbit. The
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spacecraft contractor shall substantiate the.model accuracy through the use ofpiece-part correlated
subsystem models and. theability to reproduce the results from the dynamic interaction tests. The model'shall be created such that the governmint can easily modif it to simulate all possible solar array anglesduring operational modes. The combined comprehensiue spacecraft-instrument FEM shall be capable ofbeing used throughout the spacecraft development and mission to predict instnrment performance and' diagnose on-orbit anomalies.

3.2.3 Propulsion

The spacecraft contractor shatl provide all personnel, facilities, senices, and materials necessary todevelop, verifo, and maintain a design for the GoEs N-e propursion subsystern.

The spacecraft contractor shalt provide a proputsion subsystem performance analysis report as describedin CDRL SDA-3:2.3-01.

3.2.3.1 Computer Model

The spacecraft contractor shall provide the resources to develop and deliver a computer program andsupPorting documentation that predicts the performan6e of the propulsion subsystem during on-orbitoperations of the GoES N-Q spacecraft. The spacecraft contractor shallalso perform the following
tasks:
I' Deliver the source-code and documentation (inclusive of background mathematics) for the

contractor-owned deterministic computer program for predicting the performance of the propulsion
subsystem. The source code and documentation are to be provided in an..as is,, condition and will
not be subject to GOES software quality review requirements.2' Deliver the experimental data, which is the acceptance test data, for the thrusters used on the GOESN-Q, and for other thrusters flown on missions slmilar to the GOES N-e.3' Supply existing in-flight results from previous missions that indicate the performance of the
spacecraft contractor's propulsion subsvstem.4' Support three consultation meetings at GSFC as it studies the spacecraft contractor,s computer
model and dara, and critique the GSFC design for its computer model.5' Provide a set of test cases that witl be run in the contractoi's deterministic computer program to aidGSFC's understanding of that program. These test cases should be designed toshowhoi changes
in the thermal environment. such as temperature and pressure variations as might be seen in flight,rvould effect the thruster performance.

3.2.4 Attitude Control

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary todevelop. verifu. and maintain a design for the GoEs N-Q attirude conrrol subsystem (ACS). Thedetailed safe hold mode capability of the attitude controliubsystem shalt be defined, analyzed, approved
by GSFC at the system concept Review, and documented foithe mission operations team. The analyses
and tests demonstrating the ACS performance shall be reflected in the INR error allocation budget(section 2.3. l. CDRL SDA-3.2. l6_0t )

The spacecraft contractor shall provide an attitude control subsysGm performance analysis report asdescribed in GDRL sDA-3.2.4-01, and an ACS detailed descriition as described in CDRL SDA-3.2.4-02.
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Add a 256K external PROM module to the baseline GOES-NO Hl Attitude Conrol Electronics (ACE)
configuration.

3.2.5 Thermal Control

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verifo, and maintain a design for the GOES N-Q thermalconnol subsystem. The spacecraft
contractor shall provide a thermal control subsystem performance anatysis report as described in CDRL
sDA-3.2.5-01.

3.2.5.1 Thermal Analytical Models

Detailed TMG format thermat models of the Imager and Sounder and reduced SINDA format thermal
models of the SXI and LM, if applicable, will be iupplied by the government for use in designing the
spacecraft-instrument interfacei. The spacecraft cohtractor shallEombine the GFE models df thjlrnae"r.
Sounder, SXI and LM instruments with their analytical nodal models of the spacecraft and SEM
instruments to form a combined comprehensive spacecraft-instrument analytical model. This combined
comp_rehensive sP-acecraft-instrument model shall be correlated with spaceiraft level test data and orbital
data for the six orbits in section 3.2.5.2 to +5"c for spacecraft comporients and *3"C for GFE instrument
components.

The thermal math models shall be prepared in accordance with CDRL SDA-3.2.5-02.

3.2.5.2 Thermal Analyses

The combined comprehensive spacecraft-instrument analyical model shall be used to design the GFE
instrument interfaces and for instrument and/or spacecraft BOL and EOL temperature predictions to
show compliance with requirements. The spacecraft contractor shall provide temperature predictions
from lift-off through transfer orbit, and for the following synchronous orbits:

L Winter (S = 444 BTU/HRFTT)
?. Summer (S = 414 BTU/HRFTT)
3. Equinox (S = 429 BTU/HRFT,)
4. North 8.7" Sun Declination (S = 423.5 BTU/I-IRFTT)
5. South 8.7' Sun Declination (S = 435.4 BTU/HRFTT)
6. On-Orbit Storage (S:414 BTUfiRFTT)

3.2.5.3 Thermal Distortion Model

Thermal distortion models of the GFE Imager and Sounder will be supplied by the govemment for use in
designing the spacecraft-instrument interfaces. The spacecraft contractor shall develop a comprehensive
combined spacecraft-lmager/Sounder thermal distortion model for use in the development of the INR
subsvstem and to show compliance with the INR specifications.

3.2.5.4 GFE Instruments
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The spacecraft contractor shall use the combined comprehensive spacecraft-instrument thermal model to
design the Imager, Sounder, SXI and LM thermat interfaces and to veriff that the predicted Imager and

' Sounder temPeratures compare favorably to the requirements defined in ttre tmager and Sounder ICDs
and the SXI IcD, respectively. The spacecraft coniractor shall use the combineJcomprehensive
spacecraft instrument thermal model to verifu that the SX and LM meet all the thermal requirements of
their respective ICDs.

3.2.6 Power and Electrical

The spacecraft contractor shall provide atl personnel, facilities, services, and materials necessary to
develop, verify, and maintain a design for the GOES N-Q power and electrical subsystem. The
s.pace.craft.colll.jol:hall provide a power and electrical iubsystem performance analysis report as
described in CDRL SDA-3.2.6-01.

3.2.7 Ground Support Equipment

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, veri&, and maintain a design for the GOES N-Q subsystem elecnical and mechanical iroundsupport equipment. r

3.2.7.1 Automated Test Equipment (ATE) Requirements

The spacecraft contractor shall provide ATE signal paths maximizing calibration accuracy, stability and
repeatabilitv for each test phase, from test phase to test phase. and from sDacecraft to spacecraft. The
ATE shall be configured to ensure measurement accuracy through component and part selection.

3.2.8 Communications

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop. verifl'. and maintain a design for the GOES N-Q communication subsystem. The
communication subsystem comprises: Sensor Data, PDR and ranging, WEFAX, EMWIN, DCpl, DCp&
SAR. and N'lDL. The spacecraft contractor shall provide a communications subsystem performance
analysis reporr as described in CDRL SDA-3.2.9_01.

The spacecraft contractor shalt develop and maintain the link calculations for each of the
communications channels (See CDRL SDA-3.2.8-01 ). The initial link calculations shall be provided at
the PDR with an update at cDR, and six months prior to each launch.
3.2.8.1 Computer Simulation

The spacecraft contractor shall provide sufficient component level analysis data to permit computer
stmulation of the communications subsystem performance in accordance with CDRL SDA-3.2.g-02.

3.2.9 Telemetry and Command

The spacecraft contractor shall provide all personnel. facilities, services, and materials necessary to
deYelop. veri['. and maintain a design for the GOES N-Q telemetiy and command subsystem. ihe
spacecraft contractor shall provide the following:
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l. Telemetry and command subsystem performance analysis report as described in CDRL
sDA-3.2.9-01.
Telemetry and command handbook in accordance with CDRL sDA-3.2g-02.
Command Encrypter Jn1llance and operations manual, security plans and an interface description
document as defined in CDRL SDA-3.2.9-03

3.2.10 Mechanisms

The spacecraft contractor shall provide atl personnet, facilities, services, and materials necessary to
develop, veriff, and maintain a design for the GOES N-Q mechanisms subsystem. This includes all
deployable mechanisms, electro-mechanical devices, and associated controlelectronics. The spacecraft
contractor shall provide block diagrams, mathematical models, and worst case analyses to support the
designs. The spacecrtj^ 

":T.i:,9r shall provide a mechanisms subsystem performance anatysis report as
described in CDRL SDA-3.2.10-01.
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3.2.1f Instrument Interfaces

The spacecraft contractor shalt provide a|l personnel, facilities, services, and materials necessary to
develop, verifu, and maintain a design for allthe GO-ES N-Q GFE instnrment (lmager, sounder, and S;11)interfaces' The design shall include the mechanical, thermai structural, electrical, telemetry and
command, contamination, and INR interfaces beween spacecraft and insruments, spacecraft and SSGS,
instruments and ssGS, and spacecraft GsE and instrumint GSE.

3.2. I 1. f Spacecraft Contracto r-Provided Instrum ent Interface Hardware

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary todevelop, verifo, and maintain intra-instrument harness and mechanical mount designs as required for theGFE instruments.

3.2.11.2 Interface Design Support

The spacecraft contractor shall document spacecraft-relevant aspects of the spacecraft to GFE instrument
interfaces in the GFE instrument ICDs. The interface design shatl be coordinated with the GFE
instrument contractors. The spacecraft contractor shatl ptouia" engineering support to the GFE
instrument contractors for the design, verification, and maintenance of the GFE instnrment thermal
blankets' The spacecraft contractor shall provide engineering support to the GiE ini*r"n, conFactors
for the design, verification, and maintenance of the niw or *oaiila arg insiru,n"ii t 

"ra.r"r. 
o,

firmware (if any) required to accommodate the spacecraft interface.

The spacecraft contractor shall analytically estimate the total radiation dosage that each of the GFE
instruments' electronic and optical components witl receive over the operational tife of the spacecraft.
Drawings of the GFE instrument modules shall be provided by NASA for use in calculating radiation
dosage. This analysis shall be documented per the requirements of CDRL SE-2.5-06.

3'2'l l'3 Advanced Imager, Advanced Sounder and Lightning Mapper (LM) Accommodation

The spacecraft contracror shall develop and maintain a spacecraft design that simuttaneously
accommodates the LM instrument, the Advanced Imagei, and the Advanced Sounder. Advanced Imager
or Sounder accommodation shall be provided in place of the lmager or Sounder, respectively. LM
accommodation shall be in addition to the SEM, SXI, Imager/Advanced Imag.r, uni Sounder/Advanced
Sounder instruments.

3.2.11.4 SXI to Spacecraft Harness

The spacecraft contractor shall design and develop the harnesses interconnecting the electronic boxes,
the telescope to the electronic boxes, and the SXI system to the spacecraft for thi instnrment level
EMI/EMC rests.
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'3.2.12 Flight and Electrical GSE software Design and Analysis

The contractor shall provide all personnet, facilities, services, and materials necessary to develop, veriry,
assure the quality of, and maintain all aspects of the flight and electrical GSE softrvare development foi'
the GOES N-Q spacecraft- All flight softwarc shall be developed in accordance with sections 10.9 and
I 0. I 0 of the GOES N-Q Performance Specification, S-4 I 5-22: The spacecraft consactor shal treat the
software component of firmware, which consists of computer programs and data loaded into a class of
memory which cannot be dynamically modified by the.orpui", during processing (e.g., programmable
read-only memories, programmable logic arays, digital signal processors, etc.), as sofnxare ior the
purposes of this SOW.

3.2.12.1 Software Management and Development

The spacecraft contractor shall provide the management functions necessary for the development of alt
flight and electrical ground support equipment software for the GOES N-e spacecraft.

3.2.12.2 Softwa re Req ui rements Specifi cation Gen6ration

The spacecraft contractor shall perform all analyses and systems engineering required to allocate (from
system and subsystem requirements) and identiff software requirements, 

"nd 
to develop the design

specifications for GOES flight and electrical GSE software CSCls. For each CSCI, software
requirements shall be specified in a software requirements specification (SRS) (CDRL SDA-3.2.12-0t)
provided for government review. Softrvare requirements raceability to system and subsystem
requirements shall be provided in a traceability matrix as part of the SRS. The spacecraft contractor shal
provide a software configuration management(SCM) ryri"r to controlthe configuration of the software
code and maintain consistency between software code, software documentation, and subsystem
documentation. In particular, an SCM process shall be used to control and maintain 

"onsirten"y 
of the

anitude control subsystem and electrical power and distribution subsystem algorithm documenis (CDRLs
SDA-3 '2. l2-9 and - 10), the software requirements specification (CDRL SDA3.2.l2-01), the softwarc
design document (CDRL SDA-3.2.12-02), and the software user and maintenance manual (CDRL SDA-
3.2.12-07). as well as the code itself. The Version Description Document (VDD) shatl be prepared in
accordance with CDRL SDA-3.2.12-06. The Softrvare Management, Development and Aisuiance Plan
shall be prepared and submined in accordance with CDRL sDA-3.2.12-12.

3.2.12.3 Firmware Requirements and Design

The softrvare component of firmware, which consists of computer programs and data loaded into a class
of memorv rvhich cannot be dynamically modified by the .orput"r Ouring processing shall be specified,
designed. developed, and tested in the same rigorous manner as the flight sofhyare. Firmware
requirements' design, testing, version control, and installation procedures shall be described in the
firmware support manual (CDRL SDA-3.2. l2-0g).

3.2.12.4 Flight Sofrware Maintenance

The spacecraft contractor shall be responsible for maintenance ofitre fligtrt software for each spacecraft.
Flight sofrrvare maintenance shall include identification and isolation of flight software problems;



5-415-23 GOES N-e Statement of Work

specification. design, and testing of appropriate changes, modifications, or patches to the flight softrvare:
creating a flight softrvare patch or image in a form suitable for uplink to the spacecraft; and verification
that the patch or modification has been successfully uploaded and functions correctly. The use and
maintenance of the GOES N-Q flight software shall bL described in a softrpare user and maintenance
manual (CDRL SDA-3.2. l2-07).

3.2-12.5 Software Development and Validation Environment

The contractor shall provide all personnel, facitities, services, and materials necessary for the design of
the Software Development and vatidation Environment described in the section l0.g.l2 of the
Performance Specification. Furthennore, the contractor shall identifi and include all required
components of this system to be instatled into the government operaiions center.

3.2.13 Spacecraft Emulators

The spacecraft contractor shall provide all personnel, facilities, service and materials necessary to
develop, veriff and maintain a design for the GOES N-Q spacecraft emulator as specified in section I 1.3
of the Performance Specification. The spacecraft contract;r shall provide the design document and
maintenance manuals as described in cDRLs sDA-3.2.13-01 and spa-:.2.13-02. Spacecraft emulator
design reviews are defined in section l.l of this document.

Three spacecraft emulators shall be developed satisfoing the requirements of perfonnance Specification
S-4 I 5-2?' section I 1.3 and all subparagraphs: One shall be for use at the spacecraft contractor's facility,
and two shall be delivered to a government designated facility.

(Deleted rwo paragraphs)

3.2.14 Space Environment Monitor Instrumenrs

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop' verifl, and maintain a design for all the GOES N-Q SEM instruments (EpS, HEPAD,
Magnetometer, XRS/EUV).

The spacecraft contractor shall prepare a SEM data and calibration handbook in accordance with CDRL
sDA-3.2. l4-0l .

The spacecraft contractor 
thall prepare a spacecraft magnetic control plan for magnetometer performance

assurance in accordance with CDRL SDA-3.2.l4-02.
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'3.2.15 SXI Related Tasks

The spacecraft contractor shall analyze the SXI pointing and jiner performance in accordance with
CDRL SDA-3.2.14-03.

3.2.16 Image Navigation and Registration

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, veriff, and maintain the INR design for GOES N-e.

The spacecraft contractor shall prepare the following:

L INR System Description and Analysis document as described in CDRL SDA-3.2.1641.
2. INR Related system Performance Report as defined in CDRL sDA-3.2.1&02.
3. INR Test Plan in accordance with CDRL SE-2.4-01.

3.2.16.1 INR Performance Evaluation System

Recognizing that a comprehensive system test of INR performance prior to launch is not feasible, the
spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to design,
verif, and maintain the design for two INR performance evaluation systems, one for the spacecraft
contractor and one for NASA. The performance evaluation system shall accuratety model/simulate all
known INR pointing eror sources, in accordance with the requiremens of the GOES N-Q Performance
Specification, S-415'22. The performance evaluation system shalt be updated for a period of one year
after launch of GOES N to include system modifications, measured INR pointing errors, unaccounted for
INR pointing errors, and seasonal effects.

3.2.17 Contamination Control

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary ro
develop. verifo, and maintain a design for the COES N-Q contamination control subsystem. Ttre
spacecraft contractor shall develop a contamination control plan in accordance with CDRL
SDA-3.2.1 7-01 which meets the requirements of the COES Performance Specification, S-415-22, section
| 0. I I . The spacecraft contractor shall provide a launch environment consistent with the instrument and
spacecraft cleanliness requirements. The spacecraft contractor shall update the "Fallout Plate Installation
and Removal Procedure and Fairing Tapelift Sampling Plan," S-415-28, and the "Launch Site Purge Plan
for the Geostationary Operational Environmental Spacecraft (Satellite),l'S-415-29, as necessary forthe
proposed design: the update shall include supporting cleanliness data obtained using analytical modeling
techniques or equivalent.

3.2.18 On-board Computer (OBC)

The spacecraft contractor shall provide all personnel, facilities, se'lvices, and materials necessary to
design. verifo, and maintain a design for the GOES N-Q OBC subsystem(s). The OBC shall conform to
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atl re-quirements specified in the GoEs N-Q Performance specification, s-415-22, sections t0.g and
1 0.1 0.

The spacecraft contractor shall Prepare a flight computer design description as defined in CDRLsDA-3.2.12-l I

33 Subsystem Fabrication, Assembly and Test

The spacecraft contractor shatl furnish all necessary personnel, facilities, services, and materials tosupport subsystem fabrication, assembly, and test efforts for GOES N-e including att ,"quired spares.All subsystem and component testing shall be performed with calibrated GsE. Tf," rp".."r"ft contractorshall perform subsystem level verification testing with test methodologies proposed for on-orbit;;ril; ;the maximum extent possible. - e--- r- -r----

The spacecraft contractor shall prepare th_e componenusubsystem test procedures and test data packages
as defined in GDRL SFAT-3.3.1-01 and sFAT-i.3.1-02, reJpectively.

3.3.1 Management

The spacecraft contractor shall provide the management functions necessary to support efforts associatedwith the subsystem fabrication, assembly, and test activities for GoES N-e.

3.3.2 Structures

The spacecraft contractor shall provide all personnel. facilities, services, and materials necessary tofabricate' assemble, and test the GOES N-Q structures subsystem. This includes the main body, solararrav structure, appendage devices, and spacecraft-to-launch vehicle separation system.

3.3.3 Propulsion

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary tofabricate. assemble- and test the GOES N-e propursion subsystem.

3.3.4 Attitude Control

The spacecraft contractor shall provide all personnel. facilities. services, and materials necessary to
fabricate. assemble. and test the GOES N-e anitude control subsvstem.

3.3.5 Thermal Control

The spacecraft contractor shall provide alt personnel, facilities, services, and materials necessary to
fabricate' assemble, and test the GoES N-Q thermal control sLrbsystem. Subsystem tests (solar beam,
heater. IR lamps) shall be performed if varidation data is required.
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3J.6 Power and Electrical

'The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-e power and electrical subsystem.

3.3.6.1 Batterl' Test Cells

The spacecraft contractor shall deliver five activated battery cells from each activation lot, matched per
spacecraft flight banery requirements, to NASA for performance testing. An activation tot is defined as a
group of cells that receive electrolyte together via the same procedure. An activation lot can be the entire
production lot or a subset of the production lot, depending on the quantity needed at the time of
activation.

3.3.7 Ground Support Equipment

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-Q subsystem electrical and mechanical ground support
equipment.

3.3.8 Communications

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate. assemble, and test the GOES N-Q communications subsystem.

3.3.8.1 Communication Models

The spacecraft contractor shall provide NASA sufficient engineering model or first flight article
measurement data in order for NASA to verifu the PDR analysis predictions and for NASA to crcate a
computer simulation model of each signal path within the spacecraft (CDRL SDA-3.2.8-02). This model
data shall permit evaluation of all the transmission channel characteristics for each spacecraft signal path.

The spacecraft contractor shall provide to NASA sufficient flight hardware measurement data in order
for NASA to create a computer s.imulation modelof each signal path within each spacecraft of the series.
This modeldata shall permit evaluation of allthe transmission channelcharacteristics for each spacecraft
signal path.

3.3.8.2 Testing Measurements
The spacecraft contractor shall trace the signal paths used for each measurement and analytically
determine that each measurement has the proper bandwidth, power levels, and signal-to-noise ratios at
each sensor's most accurate range of measurement. The spacecraft contractor shall include analyses of
the various sources of error for each measurement and calculate the accuracy (2-o variation) of each
communications subsystem verification test. (CDRL SDA-3.2.8-01)
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3.3.8.3 BER Testing

'T,L:^tL:^:*l{."_9lTi!1o; shall provide test configurations with suffrcientty controiled hardwaredistortions to verito conformanie with thJ corn"ii"icitl;'; d;tffiiiilt';aq":il;Jit ip".ir*i in!4ts-22. rhe BERtest shaulau' ioof u"cr.;;e;il;;i;";;;;;"ih;i;;t";ilfi#;t back-to-baBER iml;aJ1*21-1"jP1,,":ljl"u#u_' to"p-b.";f ;."eF;;;i;"'r."ii;i;"-Giir,'Ji1iip''nil -to-backBER implementation losses. These baik-to-back implemintaiili6;'f.;6;:-h:fii'#i6dii, iliiitrrtresult' AU BEB.E/{! calcutations straii u" uas;a ;';ffi;;;nts of tnre Dower- with the usnoe nf ncar,measurements of tnrepow:! yl!! !!9,u$eg of peak
9:j::g:jgbjo*"* jl,$".:,"J:'1'*"-di":"*r.Bt ;iilfi1il;-'is";i,';F.rT"{ftF;l;tihHi#ff:
range. maxima. T.he PDR,'wEFAx, alrd pruwnl Gsi;-"-;i'g;ili3;;,i;iii;;ilfft#'ss u'e. u-Y".''e
uplink filters used at the CDAS to confine the sionat sneerrr-r.r rhe qccimart nhannar *:nt-:: equivalentuplink filters used at the CDAS to confine ttr" signaiife-clia"toiiiGrl6;d';til;"ffifi;;;i;Hli;
For the DCPR and DCPI cltqqqels it only shall be necessary to characterize the BER curve down ro aprobabilirv,gf error level of l0E-4. Forihe EMwIN chanrieiittJgE{ilt;["1 6; ;Lril;;i;;i-oi*nto a probability of error levelof l0E-5, excluding ttre coain[gain.

For the Imager. at least six points on the probability of error curve shall be determined. Due to the lowdata rate of ihe'ao kbps Sorind.r 
"nd 

iiii l"surtiog Hieh iil"'J-i*noise margin, tt 
" 

Iil kbps Sounderchannel shall be tested for 30 minutes to demonslrat5 the'l0E-8 i;;L:"biitty"##i.ii.i.'n-o 
".rorl-iwtrenthe Imager BER is set to approximately l0E-5.

The BER testine may.be performed excluding coding. For the SAR channel the BER testing may beperformed with-a coirtinubus pN stream.-

3.3.8.4 Spurious Emission Tests

Spurious emission testing shall be performed for each channel.

3.3.8-4.1 spurious Emission Tests For All channels Except DcpR

The spacecraft contractor shall comply with the spurious emission requirements of S-415-22, section
10.2. testing each separate transmission channel as detailed below. Table 3-3.8.4.1-l lists the
reguirements for loading the channel under test, the spurious signal timit referenced to the loading signal
power. and the compliance bandwidth centered at the downlink frequency. Atl uplink signals to the Jth"r
transmission channels shall be configured according to Table 3.3.8.4.1-2. The SAR repeater channel
spurious requirements shall be met when the downlink is measured at the output of a phase modulation
recetver.

Table 3.3.8.4.1-l
Spurious Emissions Channel Under Test Signal Specification

Channel Designation Spurious Channel Under Test Requirements

Sensor Data Transmitrer Unmodulated carrier, -50 dBc,6.0 MHz

PDR Repeater Contin. Wave (CW) uplink @ -96 dBm, -50 dBc, 5.0 MHZ
WEFAX Repeater CW uplink @ -107 dBm, -50 dBc, L0 MHz

EMWIN Repearer CW uplink @-ll4 dBm, -50 dBc, 100 kHz

DCPI Repeater CW uplink @ -ll4 dBm, -50 dBc,300 kHz

DCPR Repeater CW uplink @ - 100 dBm, -6-0 dBc, 425.0 kHz

SAR Repeater - Wideband CW uplink @ -125 dBm, -35 dBc, t00 kHz; fixed gain
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Table 3.3.8.4.1-2
Spurious Emissions - Other Channel Configuration Requirements

Channel Designation Spurious Requirement - Other Channel Configuration

Sensor Data Modulated with Psbudo Noise (PN) sequence, NRZ-S, OQPSK

PDR Modulated with PN sequence, NRZ-S,2.1I Mbps BPSK

WEFAX Modulated with PN sequence, NRZ-M,293 ksps BPSK

EMWTN Modulated with PN sequence, NRZ-M,25 ksps BPSK

DCPI DCPI modulated signal

DCPR See Section 3.3.8.4.2, below

SAR No uplink

MDL Modulated with PN sequence.400 kbps, QPSK

Command Receiver Coherent mode

DSN Telemetrv Modulated with data, coherent mode, ranging ON

CDA Telemetry Modulated with data

3.3.8.4.2 DCPR Spurious Emission Test

The spacecraft contractor shall demonstrate that spurious emissions meet the specified requirements of S-
4l 5-21. section 10.2 for the DCPR channel, by performing a noise power ratio test for each channel on
each spacecraft at any verification test level. After demonstrating compliance with the noise power ratio
test. the contractor may elect to use a two-signal linearity test at any level of integration.

A nvo signal test slrall use two equal input power sinusoids (carriers), such that the total power is equal
to the dvnamic range maximum and the two sinusoids are separated in frequency by 2 kHz. Any
resulting intermodulation products shall not be greater than 25 dB.below the power in one tone.

SAR Repeater - Narrowbnd No uplink; no spurs > l0 dB-Hz; l0 kt{z; fixed gain

MDL Transmifter Unmodulated carrier, -50 dBc, l.0lvfi{f,
Command Receiver Verif compliance to cohercnt functions requirements

DSN Telemetry Transmitter
Noncoherent
Coherent

Unmodulated carrier, AUX OSC mode, -50 dBc.2.5 MIIZ
Unmodulated carrier, ranging ON, -50 dBc, 1.5 MHZ

CDA Telemetry Transminer Unmodulated carrier, -50 dBc,30 kHz
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3.3.8.5 Interference Testing

The spacecraft contractor shall perform worst-case interference testing for the 1670 to 1695 MFIZ
downlinks. Each transmission channel under test shall be tested at thJdynamic range ma:<imum. with
any other adjacent channel modulated signals present at their dynamic range maximirm.

3.3.8.6 Antenna Pattern Measurements

Coverage and polarization measurements_ shall be performed at an appropriate antenna test facility
sufficient to accurately determine the radiation pattern and phase, *-hlr. 

"ppropriate, 
of each spacecraft

antenna. The tests shall be conducted for each spacecraft configuration (with appropriate moci<ups) in
which the antennas will be operated on-orbit . The tabulated antenna data shalibe delivered to NnSn in
a standard electronic format. Refer to CDRL SDA_3.2.g-02.

3.3.8.7 communication subsystem to Ground station compatibility

The spacecraft contractor shall verifu the GOES N-Q communications ap interfeces and data
compatibility with ground support facilities. This reqiirement may be satisfied for the GOES N-e
development by performing hardware testing and providing the resulting data to NASA.

3.3.9 Telemetry and Command

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-Q telemetry and command subsystem.

3-3.9.1 relemetr-r and command (T&c) RF Link compatibility Testing

The spacecraft contractor shall veriff the GOES N-Q T&C RF interfaces and data compatibility with
sround support faci I ities.

3.3.9.2 T&C Coverage Verification

TheT&Ccoveraseverificationshall beaspersection3.3.8.4. RefertoCDRLSDA-3.2.9-01.

3.3.9.3 Telemetn' Svstem Testing

The communication subsystem design shall permit performance evaluation of telemetered data during
integration and test. The telemetry shall be calibrated and measured during environmental testing at ihe
spacecraft level to provide performance reference signatures over temperature. Each verification test
shall simultaneously measure any applicable telemetry output, in engineering units, and include this in
the data set for review.

3.3.10 Mechanisms

The spacecraft contractor shall provide all personnel, facilities, se?vices, and materials necessary to
fabricate. assemble. and test the COES N-Q mechanisms subsystem. This includes all deployable
mechanisms. electro-mechanical devices, and associated control electronics. The spacecraft conractor
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shall perform force and/or torque margin tests in addition to functional tests, as specified in S-415-22.
section 10.8.l. Life testing shall be performed for all devices with moving friction generating
components, lubricants, or flexing members as specified in S-415-22, section 8.6.9.

The spacecraft conFactor shall calibrate the eommanded vs. actual motion of atl mechanisms that are
regularly used during on-orbit operations, such as the solar array.

33.11 Instrument Interfaces

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble. and test the GFE instnrment (Imager, Sounder, SXI) interfaces. The interfaces
between spacecraft and instruments, spacecraft and SSGS, instnrment and SSGS, and spacecraft GSE and
instrument GSE shall include the mechanical, thermal, structural, electical, telemetry and command,
contam ination, and INR.

3.3.1 1.1 spacecraft contractor Provided Instrument Interface Hardware

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the intra-instrument harniss and mechanical mount designs as required for
the GFE instruments. NASA will provide matched tooling plates of the GFE Imager and Sounder
sensor/telescope module and electronics/power supply modules for the spacecraft contractor's use in
developing the Imager and Sounder mechanical interfaces.

NASA will provide an SXI mass simulator for the spacecraft contractor's irse in deveioping the SXI
mechanical interface.

3.3.11.2 Interface Design Support

Tlre spacecraft contractor shall provide engineering support to the GFE instrument contractors for the
fabrication. assemblv. and test of the GFE instrument thermal blankets. The spacecraft contractor shall
provide engineering support to the GFE instrument contractors for the fabrication, assembly, and teit of
ne\\'or modified instrument hardware or firmware (if any) required to accommodate the spacecraft
interface.

'@'
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33'r13 Advanced Imager, Advanced Sounder and Lightning Mapper (tIlO Accommodatiou

'The spacecraft contractor shall provide the interface defined in S-415-22 and the instnrment ICDs (as
applicable) for the Advanced ImageE Advanced sounder, and LM. Accommodations outside of those
specified shall be jointly developed by the spacecraft contractor and appropriate instrument contractor.

3.3.11.4 SXI to Spacecraft Harness

The spacecraft contractor shall fabricate and deliver the harnesses interconnecting the electronic boxes,
the telescope to the electronic boxes, and the sXI system to the sfacecraft for,h."i**."nt level
EMIIEMC tests.

3.3.12 Flight and Electrical GSE software coding and resting

The spacecraft contractor shall design and test the GoES N-Q flight software and associated electrical
GSE software to ensure that it meets all its requirements as described in the SRS and functions as
intended' A specific and widely-accepted, industry standard design methodology (e.g., stnrctured
analysis and design, obje_ct modeling technique, Booch Method, eic.) shall u" .iipioyld in the design of
the GOES N-Q flight softrvare and associated electricdlGsE software.

softurare test and delivery reviews are defined in section l.l, program Reviews.

3.3.12.1 Flight Software Design and Development

The spacecraft contractor shall provide a software design which meets all the requirements specified in
the SRS and functions as intended. The software design shall be described initiaily in a software design
document (CDRL SDA-3.2.12-02), which shall be fully traceable to the SRS as described in a software
design traceabiliqv matrix included in the software design document.

3.3.12.2 Requirements, Design and Code Watkthroughs

Requirements. design' and code walkthroughs or inspections, open to government participation, shalt be
conducted at the spacecraft contractor's facility at the appropriate soft*are develoimental life-cycle
phase to ensure the correctness of the requirements, design, and source code. NASA-STD-2202:93,
Softrvare Formal Inspections Standard, and NASA-Cg-Rloz, Software Formal Inspections Guidebook,
ma.t' be used a guidelines for conducting the code walkthroughs or inspections. the coding, debugging,
and developer testing efforts, the results of the walkthroughs, and programmer,s notes shall be
documented in sofrware development folders, available aithe spacecrift contractor's facility forgo\/ernment review.
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3.3.12.3 Software Verification and Validation Testing

.The spacecraft contractor shall provide all the resources necessary to veri$ and validate all the sofnvare
developed for the GOES N-Q spacecraft. Softnare verification and validation activities shall be
described in a software test plan (CDRL SDA-3.2.12-03). A software test procedures document (CDRL
SDA-3.2. I 2-04) shall describe the step-by-step, detailed procedures for testing the GOES N-Q softrvare.
The software test plan and software test procedures shall be fully traceable to the SRS as described in a
software test requirements traceability matrix to be included in the software test plan. The spacecraft
contractor shall utilize an independent verification and validation flV&V) test team to assure
implementation compliance with applicable requirements during all softrvare testing. A sofnvare test
report (CDRL SDA-3.2.12-05) shall describe the results of the softu,are testing.

3.3.12.4 Software Development and Test Software

The spacecraft contractor shall provide all the resources necessary to develop, verifo, and maintain the
development and test software for the GOES N-Q spacecraft. The spacecraft contractor is encouraged to
use existing and commercial-off-the-shelf development and test tools. The configuration of development
and test software shall be controlled bv the spacecraft,contractor.

3.3.12.5 Software Development and Validation Environment

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary for the
development and installation of the Software Development and Validation Environment described in
section 10.9.12 of the Performance Specification.

3.3.13 Spacecraft Emulators

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate. assemble. and test the GOES N-Q spacecraft emulators. The government will provide the
spacecraft contractor with the GFE instrument simulators. The spacecraft contractor shall integrate these
GFE instrument simulators into the spacecraft emulator systems for delivery. The spacecraft emulators
and associated manuals shall be delivered to NASA, NOAA or instrument contractors, as reguired, for
use in executing simulations, training, and validating command procedures and databases.

Two spacecraft emulators shall be fabricated, assembied. and tested that satis$ the requirements of
S-415-22. section I 1.3 and all subsections: one shall be for use at the spacecraft contractor's facility, and
one shall,be delivered to a government designated facility.

As a minimum, elements of the emulator that meet the requirements of S-415-22, subsections I1.3.1.1,
ll.3.l.:. ll.i.l.3and ll.3.l.5shall beprovidedtothelmager/Soundercontractor. Oneunitshallbe
fabricated. assembled. and tested.

As a minimunr. elements of the emulator that meet the requirements of Perforrnance Specification S-415-
22.subsections ll.3.l.l, 11.3.1.2, ll.3.l.4and ll.3.l.5shall beprovidedtotheSXlcontractor. Oneunit
shall be fabricated. assembled. and tested.
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3.3.14 Space Environment Monitor Instruments

-The spacecraft contractor shall provide allpersonnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-Q Space Environment Monitor instruments (EpS, HE-pAD,
Magnetometer, XRS/EUV).

The Government will provide use of the Goddard Magnetics Test Facility, on a one-time only basis, for
leading edge checkout of Space Environment Monitor instruments.

3.3.15 On-Board Computer (OBC)

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-e on-board compute(s).

3.3.16 INR Performance Evaluation System

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the design for two INR performance evaluation systems, one for thl
spacecraft contractor and one for NASA. .

3.4 Integration and Test

The spacecraft contractor shall furnish alt necessary personnel, facitities, services, and materials to
supPort all integration and test efforts for GOES N-Q. The spacecraft contractor shatl also provide the
necessary technical efforts to assure that problems are adequately addressed as they arise. Spacecraft
testing shall be performed with calibrated GSE. The spacecraft contractor shall pr"p"t" the ipacecraft
test data packages as defined in CDRL l&T-3.4.4-OZ.

The spacecraft contractor shall establish a svstem for trending test data ofspacecraft components during
spacecraft level testing. A matrix of the components being trended shall bepresented at the PER and tlie
trend data shall be presented during the PSR for each spacecraft. Additionaily, during the pER, the
spacecraft contractor shall define for each parameter trended how the data is analyzeJ and interpreted
with respect to tl'le allowable test limits of the data as the testing progresses through the test phases. Any
anomalous changes and/or trend(s) in the data shall be explained during the PSR. The spacecraft trend
data shall be made available to government and authorized contractor personnel via the EDDS defined in
section 1.3.1.

The spacecraft contractor shall prepare the launch commit criteria in accordance with CDRL
I&T-3.1.6-02.

3.4.1 Management

The spacecraft contractor shall provide the management functions necessary to support efforts associated
with the integration'and test activities for GOES N-Q. The spacecraft contractor shall develop all plans,
procedures. and reports necessary to insure and document a successful spacecraft integration and test
activity.
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3.4.2 Bus Integration

The spacecraft contractor shall provide all resources to perform all elecnical, mechanical, and thermal
integration and test efforts required for GOES N-Q.

3.4.3 Instrument and Test Equipment Integration

3.4.3.1 Instrument Delivery

The spacecraft contractor shall provide the necessary clean room area, offrce space, and support to each

instrument to aid in the effort associated with the post-ship/pre-integration functional testing of the GFE

instruments.

3.4.3.2 GFE Test Equipment Accommodation

The spacecraft contractor shall accommodate the GFE instrument test equipment: floor space, clean

room area, facility power, and other routine resources shall be provided for the instntment EGSE,

collimators. integrating spheres, and support equipment. The spacecraft contractor shall integrate the

GFE instrument GSE with the spacecraft GSE in accoidance with the GSE interface ICD. The spacecraft

thermal/vacuum chamber shall accommodate infrared targets, space krget(s), radiative heating elements

as required, and the associated target controllers, plumbing, and wiring. The spacecraft contractor shall

design and build the mechanical fixtures necessary to mount and align the GFE targets and equipment in
the thermal vacuum chamber. The spacecraft contractor shall integrate the instnrment test equipment

into the thermal/vacuum chamber with the assistance of the instrument contractors. The spacecraft

contracror shall provide the coolants to operate the GFE targets. The spacecraft contractor shall provide

facilities to store the GFE test equipment delivered to its facility when the equipment is not in use. GFE

test equipment accommodations shall be developed jointly between the spacecraft and instrument
conrractors. and documented in the GFE Instrument Interface Document for each GFE instrument.

3.4.3.3 GFE Test Equipment Validation (GOES-N Only)

For the GOES-N spacecraft only, the spacecraft contractor shall support the validation of GFE
thermal/vacuum test equipment by assisting with the installation of the GFE thermal/vacuum equipment
in the chamber. along with any spacecraft fixtures or equipment needed to support the instrument
equipment. and executing a thermal cycle in vacuum in order to veriff heater and target operation.

3.4.3.4 Prototype Instrument Integration and Test (GOES-N Only)

For the GOES-N spacecraft only, the spacecraft contractor shall integrate the prototype GFE Imager and

Sounder and engineering model SXI instruments onto the spacecraft and provide access to the spacecraft,

rhe spacecraft CSE, and personnel to support instrument testing and GSE interface verification for a
duration of 40 l6-hour days. Spacecraft integration and testing may be conducted in parallel if it does

not interfere with or compromise instrument testing.
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3.4.3.5 Flight Instrument Integration

The spacecraft contractor shall provide all resources necessary to perform the elecnical, mechanical, and
thermal integration of the Imager, Sounder, Solar X-ray Imager, and Space Environment Monitor
instruments onto the spacecraft. The spacecraft contractor shall develop and maintain integration and
handling procedures which are agreeable to the instrument contractors.

In the spacecraft contractor's SXI integration sequence, the contractor shall allot one day for the SX1
contractor to execute an SXI functionaltest after each major integration step; for example, after SXI
integration to the mounting panel; after mounting panel integration to the solar array yoke; and after yoke
integration to the spacecraft body. If any of these major integration steps are subsequently reversed (e.g..
if the yoke is removed from the spacecraft), the spacecraft contractor shall allot one day for the SXI
functional test after the de-integration step and then one other day after the re-integration step. These test
times are in addition to those defined in Table 3.4.5.1. Spacecraft integration and testing may be
conducted in parallel if it does not interfere with or compromise SXI testing. The S;11 functional test
will be executed by the SXI contractor with support from the spacecraft contractor.

3.4.4 Functional Tests

The spacecraft contractor shall provide all test facilities and all the resources necessary to define,
prepare, perform, document, and analyze all functional and performance tests associated with GOES
N-Q. The spacecraft contractor shall conduct functionaltesting as defined in S-415-22 section 8.0. In
addition. launch vehicle adapter compatibility shall be verified by test on all spacecraft prior to shipment
to the launch base. System testing is defined in section 3.6.2.3

All electrical interfaces shall be verified prior to any first time connection. Safe-to-mate procedures shall
be implemented for atl interfaces between any two of the following: spacecraft, GFE, EGSE,
pvrotechnics. electrical explosive devices, SSGS, ATE, and any facility power. The EGSE shall be
demonstrated to NASA to veri$, that it is adequate for the intended use, EGSE shall be under
configuration control prior to the demonstration, and prior to use for spacecraft tests: The spacecraft
contractor shall ensure that the instrument GSE is on, operational, and properly connected to the
spacecraft GSE prior to any powered testing of an instrument.

3.4.4.1 GOES-N Functional Tests With GFE Prototype Imager, Sounder and Engineering Model
SXI

For the GOES-N spacecraft only. the spacecraft contracror shall perform the following tests after
integration of the prototype Imager and Sounder instruments and an engineering model of the SXI:

l. A test with the spacecraft suspended with all mechanisms operating in an on-orbit mode to measure
dynamic interactions between spacecraft and instrument components. The spacecraft contractor
may substitute a similarly comprehensive test using the prototype Imager and Sounder instnrments
and engineering model SXI to verifo dynamic interactions between the instruments and spacecraft
mechanisms.
A test with all communications functions and instruments operating in an on-orbit mode to measure
electromagnetic interactions berween the spacecraft and insttuments.

1

The times for these tests are not included in the instrument schedule duration.
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3.4.4.2 GOES N-Q Functional Tests with Ftigbt Instruments

'The spacecraft contractor shall set aside the schedule durations defined in Table 3.4.5.1 for instrument
functional testing at the test phases indicated. The spacecraft conractor shall provide access to the
spacecraft, spacecraft GSE, and personnel as required to support the testing. The spacecraft contractor
shall support instrument Pre-Vibration Functional Testing by orienting the spacecraft such that the
Imager and Sounder cooler cover door hinge a:res and telescope optical D(es are perpendicular to the
ground. If the SXI is integrated on the solar array yoke when a first-motion and/or deployment test of the
solar array is perfiormed (during the Baseline Performance and/or the Launch Base Functional phase), the
spacecraft contractor shall divide the test time alloned for the SXI in Table 3.4.5.1 such that there are at
least two days of SXI test time both before and after the array test. Spacecraft testing may be conducted
in parallel if it does not interfere with or compromise instrument testing.

In addition, the spacecraft contractor shall perform the following tests with the flight instruments for each
of the GOES N-Q spacecraft.

L A test with the spacecraft suspended with all mechanisms operating in an on-orbit mode to measure
dynamic interactions between spacecraft and instnrment components. The spacecraft conmctor
may substitute a similarly comprehensive test using the Imager, Sounder, and SXI instruments to
verifo dynamic interactions between the instruments and spacecraft mechanisms.

2. A test to measure the spacecraft magnetic dipole.
i. A test with all communications functions and instruments operating in an on-orbit mode to measure

electromagnetic interactions between the spacecraft and instruments.
4. Calibration of all flight sensors (actualvs measured) and mechanisms (actualvs commanded).

The time for these tests are not included in the instrument schedule duration.

3.4.4.3 INR Pre-launch Spacecraft Test Requirements

The spacecraft contractor shall perform the tests necessary to veriff the successful system integration of
the Imager/Sounder and spacecraft subsvstems comprising and/or supporting the INR subsystem (CDRL
SE-2.4-01 ). These tests shall verifu that COES N-Q meets the INR derived requirements and objectives,
based on the INR specifications.

The contractor shall propose the tests to be performed; provide the test plan and test procedure in
accordance with CDRL SE-2.4-01; provide the necessary input data, files, etc. required to perform the
test: and conduct the actual testing.

Tlte spacecraft contractor shallevaluate and document all analyses of the data and information from all
tests. including development/bench testing, qualification testing, acceptance testing, and compatibility
testing of the INR-related flight hardware, sofrware and algorithms. The spacecraft contractor shall
provide a standard format to be used to report the results of alltests.

The spacecraft contractor shall provide and maintain an INR test schedule showing initial availability of
each unique GSE and any associated software required for the conduct and/or analysis of the test results.
The test schedule shall reflect the reguirement for any government furnished da1a, such as star/landmark
data from on-orbit spacecraft (GOES I/M series).
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3.4.4.3.1 Spacecraft Subsystem Tests

The purpose of subsystem testing is to veriff the functionaland computationalperformance of all
spacecraft INR subsystem components. This shallbe accomplished fy closed loop testing of"f f fNn
components provided by the confactor and shall exercise all electricai interfaces using test scenarios
which duplicate the worst case on-orbit operationalrnodes and geometries. The outpui of ail subsystem
components will be 

_verified both qualitatively and quantitativety. tn particular, the comprehensive
verification of alllNR.compensation signals shallbe demonstraied during these tests. one important
aspect of this testing shall be the confirmation that compensation signals-are compatible with the
instrument servos. Exercising of thi ACS may be accomplished using simulated sensor/actuator signals
and/or dynamic simulation with a controtlable platform. 

-External 
intirfaces with the INR subsysteft

during these tests, such as with instruments and ground system elements, shail be provided Uy night-tike
hardware and/or dynamic simulation. In support of these tests, the spacecraft contractor shail prJuide the
data ingest, archive and processing capability to quickly and accurately verift all INR related iignals and
on-board computations.

The spacecraft contractor also shall prepiue INR related system performance reports in accordance with
CDRL SDA-3.2.16-02. 

r

3.4.4.3.2 System Tests

The prim-ary objective.of system testing is the verification of INR operation and performance at the
spacecraft level with all spacecraft components and instruments intigrated. Tests shall exercise all worst
case expected on-orbit INR operational modes and geometries. As a final verification of system pointing
performance. these tests shall include both electricai testing of allINR functions as wellasan opii"al tesi
using the GFE rvide field of view collimator (!VFc) and wide field of view targets to be provided by the
government and, ifdesired. target(s) developed by the spacecraft contractor. The test data shall be
recorded for later testing with the NOAA SSGS.

As a minimum. the WFC shall be used to determine the Imager scan linearity and the amount of shear.
These tests shall be performed with IMC both on and off usingdifferentorbitsand attitudes.
Specificalll'. tlte spacecraft contractor shall verifu image quality over the entire Imager field of regard
u'hile operating the INR subsystem. These tests shall be performed for both qualifiJation and acclptance
testing on GOES-N. and as acceptance tests on GOES-O,P,Q. For INR tests involving the Imager and
Sounder. the spacecraft contractor shall coordinate the development and execution of the tests with the
I m aeerlSounder contractor.

The final part of the INR system testing shall be the verification of spacecraft subsystem operation with a
replicated and/or emulated ground svstem. Tests shall be performed with IMC both on und off, and with
different orbits and anirudes to fullv exercise all of the INR supporting hardware, software, and
algorithms.
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3.4.4.4 Communications Tests

The spacecraft contractor shall propose the communications tests to be performed to show compliance
for each channel and for the system, from assembly through system integration and test. Tests that are
proposed to be performed a limited number of times, if successful, shalt be clearly indicated along with
the criteria for success.

3.4.4.4.1 Simulated On-orbit Communications Test Configuration

This test configuration shall simulate on-orbit operation, where all mission signals are being
simultaneously transmitted to the spacecraft. It shall be used as a part of the final communications
subsystem integration testing on the spacecraft, and in the RF airlink spacecraft leveltest.

The attached table provides the channel signals that shall be used for the tests. The sensor data, MDL,
and telemetry signals shall be a part of the downlink only. The modulation shall be removed from the
signal in the channel under test, leaving only the unmodulated carrier in that channel. Also, the
unmodulated carrier may be set to a level 3 dB below the dynamic range mocimum, in order to avoid
overloading a receiver with multiple inputs. The channel downlink shall be observed for spurious, cross-
talk, and intermodulation products with a spectrum aialyzer swept over a frequency range 1.25 times the
channel bandwidth.

@'

Table 3.4.4.4.1
nne als for On-Orbit Communications Tests

Channel Signals to be Used in the Channels Not Under Test

Sensor Data Modufated with Pseudo Noise (PN) sequence,2.6 Mbps NRZ-S,

PDR Modulated with PN sequence, NRZ-S,2.1I Mbps BPSK

WEFAX Modulated with PN sequence, NRZ-M,293 ksps BPSK

EMWIN Modulated with PN sequence, NRZ-M. 25 ksps BPSK

DCPI DCPI carrier

DCPR Loaded with linearity test signal configuration

SAR No uplink

MDL PN sequence consistent with Contractor specified signal

Command Consistent with Contractor specified command link

DSN Coherent mode: ranging On, no ranging tones; TLM subcarrier
with data

CDA Telemetry Modulated with data

Cha
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3.4.4.4 -2 D iagnostic and catibration com m unications Tcats

'The following tests shall be performed to provide diagnostic information to NASA and for correlation
with on-orbit data.

3.4.4.4.2.1 D CPR Gain-Transfer Cha racterization

The output signal power versus input signal power over the specified input dynamic range and at the
center of the frequency band (i.e., the gain-transfer curve) stratt ue determinei for the pcpn transponder.

3.4.4.4.2.2 SAR Gain-Transfer Cha racterization

The SAR gain-transfer curves shall be determined when the automatic gain control (AGc) is both on and
off (i'e', fixed gain mode). These characterization tests shall be performed over the specified dynamic
range and at the center of the frequency band. For this test, the output signal power shall be measured
after demodulation by a calibrated phase demodulator.

3.4.4.4-2-3 sAR Modulation Index versus rnput signat power

The SAR carrier drop versus the input signal power to the SAR transponder shall be determined over the
specified input dynamic range. This test shall determine the input signal power level at which the
maximum carrier suppression occurs, and the depth of the 

"arriercuppr"arion.
3.4.4.4-2.4 Transponder characterization with Input Noise

Each transponder shall be characterized using a spectrum analyzer swept over a frequency range I.25
times the channel bandwidth with the input to the transponder terminated in its characteristic iirpedance.

3.4.4-4.2.5 Apparent Noise Figures For the pDR, wEFAx, DcpI and EMWIN

The apparent PDR, WEFAX, DCPI and EMWIN channel noise figures shall be determined from the ratio
ol tjht gitPYl s.ignal-to-noise to the input signal-to-noise. The input test signals shail be from a test source
rvith a 290 Kelvin noise source. This test shall be done at a minimum of irve input signal tevels spanning
the input dynamic range and at three ambient temperatures: acceptance high 

"nJ 
lo*, and within the

mission allowable range.

3.4.4.4.3 RF Airlink Test

An RF airlink test shall be performed to measure EMC/EMI and other effects. This test shail be done
with all spacecraft antennas installed and radiating, and in an area confirmed to have a suitable
electromagnetic environment for conducting the tist. As a part of the test configuration, a separate
receiver and supporting test equipment shall be provided to monitor the instantaneous background
interference in all test bands. Antennas shall be used to inject signals into the DSN, UFIF and S-band
channels. The interference measurements for each band sirall be determined via cabling from the
transmit test ports of the antenna couplers.
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Testing shall be performed to determine the presence of interfercrrce caused by any GOES components
and subsystems, and shall include tests of the ACS, and instruments. The instnrment signals also shall be
examined for coherent noise in the output data.

3.4.5 Environmental Tests

The spacecraft contractor shall provide all test facilities and all the resources necessary to define,
prepare, perform, document, and analyze all functional and performance tests associated with GOES
N-Q. The spacecraft contractor shallconduct environmentaltesting as defined in S-415-22, section 8.0.
The spacecraft contractor shall ensure that the instrument GSE is on, operational, and properly connected
to the spacecraft GSE prior to any powered testing of an instrument.

3.4.5.1 GOES N-Q Environmental Tests with GFE Instruments

The spacecraft contractor shall schedule the following work days per GFE instrument (i.e., multiply by 3
for the Imager, Sounder, and SXI) for instrument testing during spacecraft environmental testing.
Durations assume a 24-hour work day during thermal vacuum testing, and a l6-hour work day for other
phases. Durations may be adjusted to accommodate the spacecraft nominal work day as long as the total
number of test hours remains constant. The spacecraft contractor shall provide access to the spacecraft"
spacecraft GSE, and personnel as required to support the testing. Spacecraft testing may be conducted in
parallel if it does not interfere with or compromise instrument testing. The spacecraft contractor shall
allorv GFE instrument tests to be conducted in parallel with spacecraft testing if they do not interfere
with or compromise spacecraft testing. The spacecraft contractor shall keep the GFE instnrments on and
operating during tempenture transitions at all times possible.

Table 3.4.5.1
GFE Instrument Test trements

Test Phase Days Per
Instrument

Additional Requirements

Baseline Performance l0 (30 total) As defined in section 3.4.4.2

Pre-V ibration Functional 0.5 ( 1.5 total)

Post-Vibration Ambient I (3 total) Imager/Sounder cooler door acis vertical

TV Eqpt. I nstal l/checkout/al ign 3 total Instrument manufacturing preparations

for TA/ conducted in parallel

Pre-TV (ambient in chamber) 2 (6 total) Perform dynamic interaction test

High Temp. Outgassing 8 total* Note: 7 days outgassing + I day for
cooler cool down

TV "Hot" Plateau 4 (12 total) Perform dynamic interaction test. Limit
activities which disturb instrument
temperature stabi lity.



5-415-23 GOES N-Q Staternent of Work

Mission Ops ETE Test #3 1.33 (32 hrs) As defined in section 3.6.2.3.2.3

TV "Cold" Plateau 4 (12 total) Limit activities which disturb instrument
tempera$re stability. Perform dynam ic
interaction test

Post-TV (ambient in chamber) 2 (6 total)

Post-TV/Pre-Ship Functional 8 (24 total) Imager/Sounder cooler door axis vertical,
Perform wide field collimator test

Preparation for shipment 2 total

Launch Base Functional 5 (15 total) As defined in section 3.4.6.1
7dayoutgassingisthenomina|duration.outgassingstr"t@ncn
measurements satisry the contamination requirements of S-415-22, section l0.l l.

The spacecraft contractor shall perform a test with the spacecraft suspended with all mechanisms
operating in an on-orbit mode to measure dynamic int'eractions between the spacecraft and instrument
components at the thermal vacuum test mission high and low plateaus. The spacecraft contractor may
substitute a similarly comprehensive test using the Imager, Sounder, and SXI instnrments to verifo
dvnamic interactions between the instruments and spacecraft mechanisms.

The spacecraft contractor shall support the Imager..Spunder, and SXI testing following both the vibration
and thermal vacuum tests. For the Imager and Sounder the spacecraft shall be oriented with the cooler
cover door axes and the telescope optical axes perpendicular to the ground.

The spacecraft contractor shall repeat the wide field of view collimator test following the thermal
\'acuum tesl.

3.4.6 Launch Site Tests

The spacecraft contractor shall prepare a launch site integration plan as defined in CDRL I&T-3.4.6-01.

3.1.6.1 GFE Instrument Tests

The spacecraft contractor shall set aside the launch base functionat schedule duration as defined in Table
i.4.5.lforinstrumentfunctionaltestingandlaunchreadinessactivities,includingtheinspectionand
cleaning of the radiant coolers and optical cavities. The spacecraft contractor shall provide access to the
spacecraft. spacecraft GSE, and personnel as required to support the testing and launch readiness
activitres. The spacecraft contractor shall support instrument testing by orienting the spacecraft such that
the lmager and Sounder cooler cover door hinge axes and telescope optical axes are perpendicular to the
eround. The spacecraft contractor shall support launch readiness activities by preparing a class 10,000
clean area u'here the optical cavities and coolers may be uncovered for inspection and cleaning. The
spacecraft contractor shall prepare any lifts/scaffolding required to atlow insffument personnel to access
the optical cavities and coolers for cleaning activities. The spaceg'raft contractor shall ensure that the
instrument GSE is on. operational. and properly connected to the spacecraft GSE prior to any powered
testing of an instrument.
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Spacecraft testing may be conducted in parallel if it does not interfere with or compromise instnrment
testing.

3.4.7 Ground Support Equipment

The spacecraft contractor shatl provide all the resources required for the design, development,
procurements, fabrication, and test of all electrical ground support equipmcnt (ECSE), mcchanical
ground support equipment (MGSE), and targets necessary to completely test the spacecraft and veri$ it
meets the specified performance. This includes:

l. Special equipment necessary to handle, store, and transport the spacecraft or its components and any
equipment used to perform off spacecraft mechanical testing of appendages or other equipment
during integration and test.

2. Automated data processing equipment and software necessary to control and monitor the spacecraft, 
.

run the test procedures, and analyze, display and plot the test data.
3. MGSE required to handle and test the SXI in conjunction with the spacecraft.

The spacecraft contractor is responsible for the calibration of the GSE it providcs and the instrument
contracrors are responsible for the calibrarion of the Gfg CSE.

3.4.7.1 GSE for GFE Instruments

The spacecraft contractor shall define, design, develop, fabricate, test, and maintain all GSE necessary
to integrate the instrurrrents and aucommodare their GSE. The spacecraft conrractor also shall define,
design, develop, fabricate, test, and maintain all insmrment-to-GSE test harnesses. The spacecraft
contractor shall provide GSE which performs the functions defined in 5415-22, section 11.2.1.

The spacecraft contractor shalldevelop, document, verify, and maintain a spacecraft GSE interface+o-
instrument GSE interface that is agreeable to the respective GFE instrument conractors in accordance
with CDRL SE-2.2-01. The spacecraft contracror shall provide engineering support to the instrument
contractors for the definition, design, fabrication, assembly, test, and maintenance of the GSE which
interfaces with the spacecraft GSE.

3.4.7.2 Spacecraft Contractor Use of GFE Test Equipment

The GFE instrument test equipment delivered ro the ,pr...r"ft contractor's facility will be capable of
commanding the instmments, collecting and archiving insrrument science and telemetry data,
performing smndardized and customized data analyses, and providing data display. The spacecraft
contraclor may use the capabilities provided by the GFE test equipment for verification of system level
performance parameters such as INR and BER. If the spacecraft contractor chooses to use these
capabilities in the spacecraft test program, the spacecraft contractor shall specifically document the
roles and responsibilities of GFE and, if required, support personnel. Use of GFE in the spacecraft tests
shall be coordinated with the insrrumenr conracrors and approved by NASA.
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3.4.8 Contamination Control

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
assure appropriate contamination control(implementation of CDRL sDA-3.2.17-01) is maintained
throughallphasesof integrationandtestof GOESN-Q. RefertoS-415-22,section l0.ll.

3.4.9 Transportation and Handling

The spacecraft contractor is responsible for all spacecraft and GSE transportation and handling.
Spacecraft shipping transporters (including trailers, shipping containers, and environmental control
systems) for GOES N-Q shall be provided by the spacecraft contractor. The spacecraft contractor shall
prepare a spacecraft transportation and handling plan in accordance with CDRL I&T-3.4.9-01.

The spacecraft contractor shall obtain any necessary shipping permits and hazardous material
exemptions, etc. The spacecraft contractor shall be responsible for obtaining airlift eertification for
shipment to the launch base. In addition, the spacecraft contractor shall be responsible for the loading
and unloading of the aircraft and the transportation from the KSC facility to the spacecraft launch
processing facility. Spacecraft transportation also shall be compatible with ground transportation. The
spacecraft shall be prepared for shipment as specified in S-415-22, section l0.l1.6. During all shipments
the spacecraft contractor shall perform real-time monitoring of the shipping and handling Jnvironment
for all controlled conditions (shock, temperature, air cleanliness, air and/or nitrogen purge, and humidity)
while the spacecraft is in the shipping container.

The spacecraft contractor's transportation and handling plan shall incorporate the transportation and
handling requirements as specified by the GFE instnrment ICDs and 5415-22, secrion l0.l 1.6. The
spacecraft contractor shall be responsible for transporting GFE GSE after initial NASA delivery.

The spacecraft contractor shall reassemble, as required, and check out att GSE after each shipmen!
verifoing that they are all operating within normal specification limits before their.use with the
spacecraft. However. NASA will reassemble and checkout GFE GSE.

3.4.10 Storage and Maintenance

The spacecrafi contractor shall provide the resources required to design, plan, implement. execute, and
manase a GOES N-Q ground storage and maintenance program as defined in CDRL l&T-3.4.10-01.

3.4.10.1 GFE Instrument Requirements

The spacecraft contractor's ground storage plan shall incorporate the storage requirements defined for the
GFE instruments by the instrument ICDs. Functional testing of the GFE instruments shall be performed
even' six months during spacecraft storage. The spacecraft contractor shalt support instrument testing
for a duration of four days per instrument. The spacecraft contractor shall allow access to the GFE
instruments for inspection. All spacecraft., with instruments installed, stored for a period of 24 months or'
longer since the last thermal vacuum test shall require, as a minimum, an abbreviated post-storage
thermal vacuum test to verifu instrument performance.

The spacecraft iontractor shall schedule the following work days'pe, GFE instrument (i.e., multiply by 3
for the lmager. Sounder, and SXI) for instrument post-storage testing. Durations assume a 24- hour work
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day during thermal vacuum testing, and a l6-hour work day for other phases. Durations may be adjusted
to accommodate the spacecraft nominal work day as long as the totat number of test hours remains
'constant.

The spacecraft contractor shall provide access to the spacecraft, spacecraft GSE, and personnel as
required to support the instrument testing. Spacecraft testing may be conducted in parallel if it does not
interfere with or compromise instrument testing.

Table 3.4.10.1
nstmment Post- Test trements

Test Phase Days Per
Instrument

Additional Requirements

Post- Storage inspectior/test 4 (12 total) Imager/Sounder optical a:cis vertical

TV Eqpt. Install/checkouUalign 3 total Instnrment manufacnrring preparations
for TA/ conducted in parallel.'

Pre-TV (ambient in chamber) 2 (6 total)

High Temp. Outgassing I total* Note: 7 days outgassing + I day for cool
down of cooler

TV "Hot" Plateau 3 (9 total) Limit activities which disturb instrument
temperature stability

TV "Cold" Plateau 3 (9 total) Limit activities which disturb instrument
temperature stability

Post-TV (ambient in chamber) 2 (6 total)

Post-TV/Pre- Sh ip Functional 6 ( l8 total) Imager/Sounder cooler door axis vertical

GFE I

+ 7 -dav outgassing is the nominal duration. Outgassing shall continue until TQCM and RGA
measurements satisfy the contamination requirements of S-415-22, section l0.l l.

3.4.10.2 Post-Storage End-to-End Verification

The spacecraft contractor shall support end-to-end testing to re-verifo proper ground system performance
following a ground storage period and prior to lauhch site shipment. This test will confirm any
modifications to command procedures and telemetry processes subsequent to the final procedure and
database validation (test 4, described in section 3.6.2.3.2.4).

3.5 Spacecraft Support Ground System (SSGS)

3.5.1 SSGS Requirements

l. The spacecraft contractor shall provide the facilities, materials, and services necessary to design,
develop. test. install. integrate, train personnel to use, and dgiument the GOES N-Q SSGS elements;
rvhere an SSCS element is defined as a subsvstem within the overall GOES SSGS. currentlv
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consisting of, but not limited to, the GIMTACS, TAcrs, oATS, DID, Mps, sps, pM, oDAps. and
GVAR simulator. The spacecraft contractor is not bound to replicate or retain the GOES I-M SSGS' architecture, excepl for elements stipulated herein and in S-41j-22. The spacecraft contractor shall
use the planned GOES/PACS/IPACS operator workstations to run GOES i.I-Q CfeCS softrvare.
The spacecraft contractor can share, if feasible, the GOES I-M OATS DEC Aipha workstations, or
provide new, GOES N-e dedicated systems.

2. The spacecraft contractor shall design, implemen! test" integrate, and document ail new hardware
and software. If GOES I-M hardware reuse is selected, the spacecraft contractor shall develop and
implement a test Plan to demonsrate that the GOES I-M functions are not affected (CDRL
cND-3.5.2-01 through cND-3.5.2-04 and cND-3.5.2-b6).

3. The spacecraft contractor shall be responsible for all GOES N-Q SSGS elements untit acceptance.4' The spacecraft contractor shall provide technical operations and maintenance training to government
personnel for all GOES N-e SSGS hardware and softrvare.

5. Delivered GOES N-Q hardware and softrvare shall not obviate, nulli$, invalidate, or diminish
existing GoEs I-M ground system functionatity and performance.

6. The spacecraft contractor shall be responsible for the maintenance, operation, calibration, etc. of any
SSGS elemenVcapability not located at the SOCC, Wallops CDAS, or baekup CDAS, and for any
ssGS element at the sEC that is not associated with the sXI or sEM.

7 ' The spacecraft contractor shall deliver an operationat SSGS two months prior to the Earliest Storage
Date (ESD) of GOES-N that has been fully checked out and verified with respect to GOES-N
performance and compatibility with existing GOES I/TVI equipment and operation.

3.5.2 Government Furnished Equipment

I ' The government will provide, as GFE to the spacecraft contractor, existing GOES ground system
software and databases.

5.

The government will provide, as GFE to the spacecraft contractor on electronic media and hard copy
form. existing ground system documentation for use during spacecraft contractor development of
modified/upgraded and new/replaced ground system elementi.
The government will provide as GFE the required WAN circuit bandwidth between the SOCC and
the cDAss. to include Tl multiplexer ports and intra-facility LAN cabling.
The government will provide access to GOES I-M SSGS elements at the SOCC and CDASs for
software installation, test and integration purposes.
The government will not provide ground system hardware for use at the spacecraft contractor's
faciliq'.

3.5.3 Management

3.5.3.1 Reviews

SSGS reviews are defined in section l.l, program Reviews.

The spacecraft contractor shall provide monthly reports via teleconferences. The monthly
teleconferences shall indicate progress during the previous month, problems needing government
attention. anv qovernment support required for review/test activities, and upcoming milestones. The
spacecraft contractor shall distribute an action item list arising duling these teleconf"."n"", and track the
status of these action items.

a

3.

4.
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3.53.2 Documentation

"1. The spacecraft contractor shall deliver documentation listed in the CDRL GND-3.5.2-01 through
GND-3.5.2-06 for newCOES N-Q ground system elements.

2. For modified GOES I-M SSGS elements, the spacecraft contractor shall provide, in hard copy and
electronic form, integrated change pages for the existing documentation or may provide complete.
revised versions of the documents.

3. The spacecraft contractor shall supply required ground system documentation on electronic media
and in hard copy form in compliance with the provisions set forth in the preparation of operation
and maintenance manuals, NOAAAIESDIS Standard 524.801. Graphics embedded in documents
and change pages shall also be provided as separat€ files in electronic form in a compatible graphics
format (e.g., wmf for Word and wpg for WordPerfect documents).

4. The spacecraft contractor shall provide vendor operations, mainten4nce, and user documentation for
all new commercial hardware and sofhvare products.

3.5.3.3 Training

l. As detailed in the CDRL GND-3.5.2-01 through GND-3.5.2-06, the spacecraft contractor shall
provide training and training materials in conjunition with modified and new ground system
elements as follows:
a. User/OperatorTraining
b. Software Maintenance Training.
c. Hardware Operation and Maihtenance Training.

2. The spacecraft contractor shall conduct at leasi five training sessions per course in order to ccR4l35C
accommodate personnel on different work shifts at the SOCC, the Wallops CDA station v"oza
(WCDAS). and the backup CDAS. The spacecraft contractor also shall provide two
operations and maintenance training sessions at the SEC for the MDL receive system and
archive. The spacecraft contractor shall provide one operations and maintenance training session
for the dieital wideband tape recorder svstems delivered at each site specified in oarasraph 3.5.4.1.
Item f.

3. Training classes and materials shall be developed in accordance with the General Requirements for
Training on Electronic Equipment, NOAA/NESDIS Standard S24.804.

4. Training classes shall be completed three months before the launch of GOES-N, and shall be video
taped for archive purposes.

3.5.4 SSGS Modifications

The spacecraft contractor shall modif, upgrade, or replace the GOES I-M Telemetry and Command
System (GIMTACS) and the Orbit and Anitude Tracking System (OATS) to support the new and
chaneed functions and capabilities of the as-built GOES N-Q spacecraft (backward compatibility of
GOES N-Q software to support GOES I-M spacecraft is not required). As indicated in S-415-22, section
7.1 .1. the replacement GIMTACS/PACS/IPACS workstations shall be reused. The spacecraft contractor
shall provide new GOES N-Q Telemetry Acquisition and Command Transmission Systems (NTACTSs)
and nerv MDL receive svstems and archive to support the GOES N-Q spacecraft, as specified in S-41 5-
22, sections '7.1.2 and 7.1.6. The SPSs and PMs shall be used as S, except for changes required by the
spacecraft contractor and approved by the government and those required to support the semi-annual
spacecraft vaw flip maneuver. (Note: NOAA is pursuing the incorporation of yaw flip capabilities into
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the GoES I-M SSGS in response to the GOES-10 solar atray anomaly. Under cunent planning these
changes will be operational in February 1998.) The spacecraft contractor shall maintain the SpS data
-base containing the Imager and Sounder catibration and navigation constants measured by the instrument
contractor, and shall also convert these calibration and navigation constants for use in the SpS.

3.5.4.1 Hardware

l ' The spacecraft contractor shall design, develop, install, integrate, and test all new or modified
ground system hardware needed for support oithe as-built GOES N-e spacecraft. On the
assumption of client-server architectures and an overall SSGS architecture similar to GOES I-M,
operational on-line and redundant quantities to be delivered are as follows (or equivalent quantitles
depending on the selected architecture):
a. NTACTS - Five systems at the wcDAS and two at the backup cDAs.b' GTACS - As a minimum,4 servers at the SoCC, 2 servers at the WCDAS, and I server at the

backup cDAs (7 total). The spacecraft contractor shall increase these quantities, as needed, to
meet redundancy requirements. Two encrypter/decrypters each plus a spare at the SOCC and. the WCDAS, and I at the backup CDAS (Z total).

c' MDL Receive System and MPS Server- Three receive systems, consisting of demodulattors,
bit synchronizers and demultiplexing functidn, and 3 MPS servers each at the SOCC, the SEC,
and the WCDAS' one receive system and MPS server at the backup CDAS (10 totat), and any
other additional hardware required to correctly receive, demodulate, format and archive data
for processing by the MpS and DID.

d' OATS - Five (5) systems at the SOCC,2 at the WCDAS, and I at the backup CDAS (g total).
If the existing OATS DEC Alpha workstations are reused,2 GOES I-M OATs-compatible
DEC Alpha worksrations shall be delivered to SOCC.e' DEChub 900 MultiSwitch backplane chassis and modules, as reguired to support the GOES N-
Q SSGS. For a lOBaseT solution. the spacecraft contractor can :rssume the following
quantities. For other solutions, such as Fast Ethernet, the spacecraft contractor shalllropose
equivalent quantities. Coordination with the government will be required after contract award
to determine the optimal configuration for support of the GOES N-a spacecraft and to pro"id.
interfaces to the GOES I-M and PACS nerworks.
I ' For the SOCC: one DEChub 900 Multiswitch backplane chassis with four power supply

modules. three PORTswitch 900TP modules, two DECswitch 900EE bridge modulei,'one
PoRTswitch 900FP fiber optic repeater module, four externat RouteAbout router modules,
one external pOWER_switch module.

2' For the WCDAS and the CDAS: one DEChub 900 MultiSwitch backptane chassis, four
Power supply modules. two PORTswitch 900TP modules, one DECswitch 900EE bridge
module. one PORTswitch 900FP fiber optic repeater module, three external RouteAbout
router modules, one external pOWER-switch module.

Amendment 2: The SOW uses "MDL Receive System and Archive," whereas the Specification
refers to "MDL Receive System, MPS. and MPS Server." To avoid confusion, your proposal
should clearly indicate which of these items you are discussiitg. Note that the MDL Archive
capabiliry is a part of the MPS Server. as defined in the specification.
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The spacecraft contractor shall design, develop, install,
modifiedlupgraded COES I-M SSGS software.
The spacecraft contractor shall perform all on-site work

o
5C

two svstems with tane chaneers for use at HSC until deliverv of the last N-O satellite.
DWTR svstems confizuratrons shall be as showr in table 3.5.4.1-1. A 180 - dav warranw
followine acceptance of the DWTR svstem shall be orovided.

The spacecraft contractor shall perform all on-site work without disruption to ongoing GOES
operations. Government-approved, temporary failovers to the Wallops CDAS or the backup CDAS
and operations from either CDAS not impacting the delivery of GOES data products are not
considered disruptions.
The spacecraft contractor shall supply spare parts for all delivered GOES N-Q SSGS hardware in
accordance with NOAA/NESDIS Standard S24.805, "Spare Parts." On-the-shclf spare requirements
are above and beyond the quantities specified in section 3.s.z.l item la.
The spacecraft contractor shall be responsible for maintenance of all GOES N-Q hardware from
acquisition until formal acceptance by the government.
The spacecraft contractor shall deliver all hardware diagnostics applicable to delivcred
hardware components.

Table 3.5.4.1-l DWTR Sydtems Confieurations

3.5.4.2 Softvyare

ccR4l3
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Government-approved, temporary failovers to the Wallops CDAS or the backup CDAS and operations
from either CDAS not impacting the delivery of GOES data products are not considered disrupions.
Delivered commercial software products shall be at the most recent, compatible revision levef (nominally
three to six months) as of the date of the ground system final acceptance test, mutually agreed upon by
the spacecraft contractor and the govemment. Where the most current software version is not uied in the
final acceptance test, the latest version shall be required for final acceptance unless an earlier version is
acceptable to the government.
The spacecraft contractor shall be responsible for assuring compatibility of all delivered software with
the as-built final configuration of the GOES N-e hardware and software.
The spacecraft contractor shall be responsible for maintenance of alt software developed under the
contract until formal acceptance by the govemment, which is to occur no sooner than 9 months following
the launch of GOES-N. The same shall apply for each subsequent spacecraft for every SSGS element
requiring software changes.
Commercial sofnvare products shall be delivered with upto-date valid perpe$al licenses. A sufficient
number of these licenses shall be provided to allow instatlation on all operational and spare machines for
the ground system element using that software.
The spacecraft contractor shall validate and deliver copies of all databases required for use with the
GOES N-Q spacecraft contractor, as stipulated in the CDRL GND-3.5.2-01 through GND-3.5.2-06. In
addition, the spacecraft contractor shall also deliVer any software tools required to develop, modiry, and
import databases into the GOES N-e SSGS.

8. The spacecraft contractor shall deliver copies of all contractor-developed GOES N-e SSGS source,
object. and executable software, as per the CDRL GND-3.5.2-01 through GND-3.5.2-04, and GND-3.5.2-
06. COTS software is excluded from the source and object code delivery requirement.

9. The spacecraft contractor shall detiver, with up-to-date valid licenses, two copies of each compiler
needed for development and maintenance of spacecraft contractor-developed GOES N-Q SSG-S software.
For commercial products requiring special development licenses, two such licenses shatl be provided.

10. The spacecraft contractor shall validate and deliver copies of alt test and diagnostic softwaredeveloped
for troubleshooting, test verification, and analysis in support of spacecraft and instrum"nt-to.g.ound
system compatibiliry, as per the GDRL GND-3.5.2-01 through GND,3.5.2-06.

I l. The spacecraft contractr shall deliver up-to-date valid perpetual licenses and source code
(COTS sofru'are is excluded) for the Dieital Wideband tape Recorder Svstem.

3.5.5 Integration, Verification and Test

As per the CDRL GND-3.5.2-01 through GND-3.5.2-04 and GND-3.5.2-01, the spacecraft contractor shall
provide test plans for verifuing all new and modified elements at the unit levet and after integration into the
SSGS. For all svstem leveltests, the spacecraft contractor shallprovide any simulated ortest data required to
support the testing. Test plans shall include both functional level testing and operational tests where all
expected on-orbit functions are verified. The system level tests will be conducted by the government with full
contractor participation. This participation shall include witnessing of the tests and responsibility for
resolvins test anomalies involving the new or modified SSGS elements. The spacecraft contractor shall
publish an acceptance test report documenting via test results that all new or modified SSGS elements meet all
requirements.

l. The spacecraft contractor shall verifo functionality and performance of all new ground system elements
and demonstrate complete compatibiliry with all interfaced eQuipment via the following test sequence:
a. Proof-of-Concept Demonstration - informal demonstration of a new svstem durins intermediate

stases of development.

4.

).

6.

7.
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b. Pre-shipment Test - formattest of a new syst€m developed at a spacecraft contractor faciliry Or,o, J
installation at the govemment facility.

c. Post-shipment Verification - test to ensure hardware integrity following shipment from the
spacecraft contractor fac it ity.

d' Preliminary Acceptance Test - formal test to demonstrate functionality and performance of a new
ground system element with all on-site interfaced equipment.

2. Thespacecraft contractor shall provide on-site ground system hardwarc/softrrare engineering support for
the following joint contractor/government series of ground system integration, compatibility, operations,
and acceptance tests once all modified and new systems are in place:
a. Integrated Ground System Test - formaltest demonstrating compatibility among all interfaced

ground system elements. Test duration is approximately l0 days.
b. Ground System/Spacecraft Compatibility Test - formal test demonstrating ground system

compatibility with spacecraft data, formats, and timing. Also, test spacecraft/ground system
calibration and alignment compatibility. The fully assembled spacecraft is not required, recorded

lP""::l"l data may be used. Test duration is approximately l0 days, not necessarily contiguous.c. Parallel Operations Test - for GOES I-M shared elements, demonstration of fult operational and
contingency capabilities over a 30-day period.

d. Final Acceptance Test - fonnal test after completion of all modifications/conections to demonstrate
ground system compliance with all requirenlents leading to system acceptance by the government.
Test duration is approximately l0 days.

3' The government shall identifo discrepancies during each test phase via GOES incident reports (GIRS)
managed through the NOAA Anomaly Tracking System (ATS). The government shall identiff from each
test those GIRs to be resolved by the spacecraft contractor before proceeding to a subsequent test phas

ix*x,:;:""-,***rii*i:'., ;:J,T#ffi',llffi ;#',;l""jii"ji:,'"y""'"O
4. The spacecraft contractor shall utilize an independent verification and validation (lV&V) test team to

assure implementation compliance with applicable requirements during all ground system testing listed
above with the exception of the proof-of-concept demonstration.

3.6 Flight Operations

The spacecraft contractor shall provide engineering, documentation, training, and personnel support to
NASA/GOES Operations Manager (GOM) in the preparation and execution of GOES N-Q flight operations.
NASA rvill make available all interfaces, including voice, data, and communications defined by the spacecraft
contractor for pre-launch tests, orbit-raising operations, post-launch tests, and on-orbit operations requiring
coordination berween the government operations center and the DSN ground stations-4oldstone, Canberr4
and Madrid. These interfaces shall be available for pre-launch testing no laterthan March 1,2001.

3.6.1 Management

The spacecraft contractor shall establish a flight operations office that provides overall mission operations
management forall mission phases described in S-415-22, section l.l. The spacecraftcontractor?s flight
operations office effort shall begin with the design and development of spacecraft subsystems, and shatl
continue through the mission life of COES N-Q spacecraft. The office shalt be responsible for coordination
ofpersonnel.facilities,servicesandmaterialsnecessaryduringeachmissionphase. Thisincludes,butisnot
limited to. launch support, development, test and delivery of databases, management of on-orbit anomaly
investigations. management of sustaining engineering functions, ind other support to NASA and spacecraft
contractor's mission operations teams. The office also shall be the spacecraft contractor's focalpoint for



5-415-23 GOES N-Q Statement of Work

mission operations activities between spacecraft launches, supporting routine activities, CDRL updates,
anomaly investigations, etc. The spacecraft contractor shall provide a mission operations plan w-hich provides

"all details of how mission oPerations will be supported throughout the mission as defined in CDRL OiS-f .e . t-
03

3.6.1.1 Reviews

Flight operations reviews are defined in section I .1, program Reviews.

3.6.1.2 Documentation

The spacecraft contractor shall provide all personnel, services, and materials required to develop, review, and
deliver all mission operations-related documents as defined in the CDRL. The GFE instrument contractor
shall deliver mission operations-relevant instrument documentation to the spacecraft contractor. The
spacecraft contractor shallthen incorporate this information in the appropriate spacecraft CDRLs. Deliverable
databases (e.g., telemetry definitions and formats, commands and command formats, calibration coefficienrs,
etc.) shall be provided to support end-to-end testing and final versions will be provided three months prior to
launch. Electronic copies of these databases shall be provided, and these databases shall be directly accessed
by the ground system with no need for pre-processing'or reformatting of any kind. The spacecraft contractor
shall provide on-site support at applicable NASA and NOAA facilities for population and test of these
databases for GOES N-Q. The spacecraft contractor shall provide on-site support for any updates/upgiades to
ground based algorithms or databases for GOES N-Q through PLT for each spacecraft. The spacecraft
contractor shall be responsible for performing routine maintenance and providing NASA with regular updates
to alholumes of the spacecraft operations handbook as defined in CDRL OPS-3.6.1-01.

.3.6.1.3 Documentation Reviews

The spacecraft contractor shall provide all personnel, services, and materials required to review a variety of
operations-related documentation. These shall include, but not be limited to, operations scripts, spacecraft
command procedures. contingency operations procedures, and operations handbooks.

3.6.2 Pre-launch Support (PREL)

3.6.2.1 Network Compatibilify Testing and Data Flows

The spacecraft contractor shall provide all personnel services and materials required to assure compatibility
with all segments of any ground systems to be used throughout the mission, as described below.

3.6.2.1.1 In-plant Compatibility Testing

Testing of the GOES-N spacecraft shall be conducted with a government-provided ground network (GN)
compatibiliw test suite during spacecraft functional testing prior to spacecraft-level environmental testing.
Testing with GOES-O,P,Q shall be required if changes are made to the telemetry and command systems of
these soacecraft.
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3.6.2.1.2 GN Compatibility Testing and Data Flows

'A spacecraft engineering or flight model DSN transponder shall be used for testing at all GN sites prior to the
launch of GOES-N, and for any spacecraft that has changes "made to the transponden. The purpoti of this test
is to ensure launch and on-orbit stations are compatible with the spacecraft teiemetry, command and ranging
systems. If an engineering model is used, it shall be functionally identicalto the spacecraft components.

3.6.2.1.3 Launch Base Compatibility Testing

The spacecraft contractor shall provide all personnel services, and materials required to support a series of
network compatibility lests in preparation for the final spacecraft end-to-end (ETE) testing defined in section
3.6.2.3.2.5' These network tests are intended to incrementally verifi components of the network that will be
used to support command and telemetry data flow between the spacecraft and government operations center.
The spacecraft contractor shall provide test time for the spacecraft while located at the appropriate launch
base facility.
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3.6.2.1.4 Ground Storage Data Flows

-ln the event ofground-based storage for any spacecraft the spacecraft conbactor shall support a ground
storage data flow for each state-of-health test conducted for tire spacecraft in accordance with the Ground
Storage Plan (cDRL I&T-3'4.10-01). These data flows will consist of telemetry data from the spacecraft at
the storage faciliry through the GN to the government operations center. The duration of each data flow will
be consistent with the spacecraft test period.

3.6.2.2 NOAA Compatibitity Testing

As new spacecraft of the GoEs N-Q series are brought into service, compatibility with existing systems shalt
be demonstrated as described below.

3.6.2.2.1 G OES-N Th ree-spacec raft Com patibility

The spacecraft contractor shall supply alt personnel, services and marcrials required to demonstrate at least six
months prior to the launch of GOES'N that the GOES N-Q ground system carsuccessfully operate the GOES-
N spacecraft with no conflict for resources with the GOES I-M spacicraft.

3.6.2.2.2 G OES-O Th ree.spacecraft Com patibility

The spacecraft contractor shall supply all personnel, sewices and materials required to demonstrate at least six
months prior to the launch of GoES-o that the GOES N-Q ground system cansuccessfully operate the GOES-
N 1nd GOES-O spacecraft without conflict for resources either internally or against the GOES I-M systen.

3.6.2.2.3 G OES-P Th ree-spacec raft Com patibi lity

The spacecraft contractor shall supply all personnel, services and materials required to demonstrate at least six
months prior to the launch of GoES-P that the GOES N-Q ground sysrem can successfully operate three
spacecraft. two operational and a third undergoing PLT, with no resource conflicts.

3.6.2.3 End-to-End Compatibiliry Testing

The spacecraft contractor shall support a series of ETE compatibility tests conducted pre-launch for each
spacecraft. The ETE tests are designed to: ( l) validate spaiecraff/instrument databases; (2) fully demonstrate
operational compatibility among the spacecraft. the government operations center ground systems, and
nenvork elements: and (3) familiarize the operations t'eam with each spacecraft. fo tnis end, the desire is to
utilize actual flight hardware to the maximum extent possible. The government realizes that some
components may present risk if operated on the integrated spacecraftwhile in the contractor's facility. The
contractor shall provide a Iist of those components which it deems unsafe to operate during end-to-end tests.
The contractor shall also institute a review process through which component; may be added and deleted from
this list by either the contractor or the government. For any items on this list, the contractor may support the
test with government-approved simulated or emulated components.

The ETE tests are tailored to different phases of the launch readiness preparations and spacecraft mission. To
accomplish anv given ETE test there are certain generic types of 4'ctivities to be performed. These include:

L Devise the tesr goals and requirements.
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Schedule the test and coordinate resources.
Conduct all subsystem reviews of the commands, telemetry monitors, procedures, scripts, contingency

- plans, etc., to be used during the test.
4. Conduct a final script review approximately two weeks prior to each test to cover the test plan,

procedures, scripts, and test support and coordination activities.
5. Execute the planned command procedures and generate supporting data producs during the test.
6. Obtain and process all supporting data into a post-test report.
7. Present a technical review to disclose the results of the test. This review shall cover all tests. Anomalies,

problems, lessons learned, future improvements to the testing, etc. shall be presented along with the
rationale for the suggested improvements.

Depending on the task to be performed, the spacecraft contractor will have a performing role or a supporting
role. The performing participant in a test bears all responsibility for the timely completion and success of the
test. The performing party is expected coordinate usage of the resources of the supporting party. The
supporting participant in a test provides review of plans, monitors actual testing, and assists in post-test
reporting. It shall be assumed that when the contractor performs, the government supports: and when the
government performs, the contractor supports.

Details of each end-to-end test are provided in section's 3.6.2.3..2.1through 3.6.2.3.2.5. The spacecraft
contractor's role in performing or supporting each of the above seven items for each ETE test are provided.

The spacecraft contractor shall provide: spacecraft test time while the spacecraft is located at the appropriate
spacecraft contractor's facility, test technicians and engineers to support the test at the spacecraft contractor's
faciliry, and necessary spacecraft test equipment and ground network intE,face equillrtent link up the
spacecraft telemetry and command system with the government operations center. The government will
provide the appropriate control center and ground systems, the on-orbit operations team, and scheduling of
NASANOAA GN resources.

3.6.2.3.1 Initial ETE Testing with GOES-N - (TEST lA)

The spacecraft contractor shall provide all personnel. services. and materials required to conduct an ETE test
of the initial baseline of the telemetry and command databases, and nominal command procedures. This test
shall be performed approximately l2 months prior to the Earliest Storage Date (ESD). This test shall also
provide familiarization with new and changed ground system elements. The spacecraft contractor shall
perform all seven activities listed in secrion 3.6.2.3.

3.6.2.3.2 Recurring ETE Test Program

For each spacecraft in the series, the spacecraft contractor shall plan, manage, and execute the following ETE
tests:

3.6.2.3.2.1 Telemetrl', Command and Procedure Baseline Validation (Test 1)

The spacecraft contractor shall provide all personnel. services, and materials required to conduct an ETE test
of the initial baselineof the telemetryand command databases, nominalcommand procedures, and ground
s\/stems processing. This test shall be performed approximately ll months priorto the Earliest Storage Date ,-_
(EDS) for GOES-N and 9 months prior to the Earliest Storage Date (ESD) of GOES-O. This test shall be 

-
performed l4 months prior to the launch of GOES-P and -Q. The spacecraft contractor shall perform all sevenJ

ffi
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activities listed in section 3.6.2.3.

3,6.2.3.2.2 PLT and Operations Telemetry, Command and Procedure Vslidstion (Test 2)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct an ETE test
to demonstrate PLT and normal operations (OPS) command procedures, data archivat and display, and ground
systems processing. Command schedule generation, uplink, and execution shall be exercised. On-Uo"rA
software (RAM and/or ROM) will be thoroughly exercised during this test sequence. This test shall be
conducted prior to spacecraft level thermal vacuum testing. fire ipacecraft contmctor shall support items l, 3,
4, 6, and 7 and shall perform items 2 and 5 as listed in section 3.6.2.3.

3.6.2.3.2.3 Thermal Vacuum Testing (Test 3)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct an ETE test
while the spacecraft is in thermalvacuum environment conditions. The spacecraft contractor shalt support
items I ,3 ,4,6, and 7 and shall perform items 2 and 5 as listed in section 3.6.2.3. These items only apply to
the end-to-end portion of thermal vacuum testing.

This test shalt consist of three phases: .

l. Thermal Vacuum Telemetry Data Flow - Spacecraft subsystem telemetry processing by the ground
system rvill be validated during the extremes of environmental conditions performed ai part of the
thermal vacuum test program.

2. Instrument Data- Validation Test - Spacecraft instrument command scenarios will be exercised during
thermfll"vacuurni€sting. Tapes of instrument data shall be generated. These tapes will be subsequenlly
processed at the government operations center ground system for verification and vatidation of
specialized instrument data processing.

3. INR Validation Test - INR scenarios shall be exercised during thermal vacuum testing and tapes of
instrument data shall be generated. The tests shall be designed to exercise the INR signals applied to the
instruments and verifu system perfbrmance of the spacecraft, instruments and ground system. The
resulting tapes also will be processed at the government operations center ground system for verification
and validation of specialized instrument data processing.

3.6.2.3.2.4 Final Procedure and Database Validation (Test 4)

The spacecraft contractor shall provide all personnel. services, and materials required to conduct an ETE test
to demonstrate final LOR, PLT and normal operations nominat and contingency procedures (COPs). This test
rvill confirm all modifications to command procedures and telemetry processing as a result of all lessons
learned from prior ETE tests. Any required regression testing wilt be performed as well. This test shall occur
after finallhermal vacuum testing and before the shipment of the spacecrafttothe launch site. The spacecraft
contractor shall perform all seven activities listed in section 3.6.2.3.

3.6.2.3.2.5 Launch Base Final Operations Evaluation (Test 5)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct a final
telemetn'data flow from the launch facility. This test will providt a final pre-launch verification of spacecraft
subsvstem telemetry processing at the government operations cen-ter. The spacecraft contractor shall perform
af l seven activiries listed in section 3.6.2.3.
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3.6.2.4 Mission Operations Simulations

The spacecraft contractor shall provide any personnel, services, and materials required to support a manimum
of five training simulations for rehearsalof critical launch and on-orbit mission phases. This includes one
dress rehearsal of the launch to separation'sequence for each spacecraft" one nominal LOR simulation, one
nominal operations simulation, and two simulations of contingencies during LO& PLT. and normal
operations phases. These simulations shall be supported by government participation. The DSN will be made
available by the government for simulation purposes, if needed and requested.

3:6.2.4.1 Launch Network Countdown Simulations

The spacecraft at the launch base shall provide real-time telemetry to the govemment operations center on a
non-interfering basis while it is in the payload processing facility and in a launch configuration,. The
spacecraft shall provide real-time telemetry to the government operations center while it is on the launch pad
and in a launch configuration in support of a finalcountdown launch simulation,

3.6.2.4.2 Pre-launch Spacecraft Data Flows

The spacecraft shall provide real-time telemetry to thd government operations center on an as available basis
during the final two weeks before launch. This includes telemetry flows to the government operations center
while the final launch configuration is being set.

3.6.2.5 Procedure Development

The spacecraft contractor shall provide atl personnel, services and materials required to develop att orbit
raising procedures. including bus checkout procedures. The spacecraft contractor shall provide these
procedures to NASA for final approval. NASA retains responsibility for, and execution of, GFE instrument
procedures and activities. NASA also retains responsibiliry for development of all on-orbit operations
procedures based on spacecraft contractor supplied outlines. NASA will provide all procedures to the
soacecraft contractor for review.

3.6.2.5.1 Contingency Procedures

The spacecraft contractor shall provide all personnel, services, and materials required to create a complete set
ofcontingencv operations procedures (COPs) covering all spacecraft bus operations prior to the engineering
handover. as described in following section 3.6.3.3. The spacecraft contractor shallalso provide any
personnel. services and materials required by NASA for the creation of on-orbit COPs. The spacecraft
contractor shall provide new COP outlines required by any new hardware or software changes for GOES-
O.P,Q. COPs for GFE instruments shall be developed by NASA and incorporated into the spacecraft
contractor-suppl ied COPs.

3.6.2.6 Training Program

The spacecraft contractor shall provide all personnel, services, and materials necessary to deliver and present
a training program to the GOES N-Q government team, in accordance with CDRL OPS'3.6.1-02. The training
shall be performed at a government furnished facility located neaf GSFC. The training program shallconsist
of not less than 120 hours of classroom training. The training shill consist of detailed subsystem analysis, 

-including design and development overviews. detailed engineering drawing reviews, operations concepts, It
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hardware/software interfaces, and a description of the resolution of all problems encountered in the subsystem
development. The training shall also include interfaces with the ground system, and changes and/or upgiades
that affect INR. All training presentations shall be videotaped for archival purposes.

GOES-N training shall be provided no later than l2 months before launch. For GOES O-Q, the taining shall
be abbreviated to include only baseline changes and unique features or problems encountered with the Jpecific
spacecraft. For GOES O-Q the training shall be provided no later that 6 months prior to launch.

The spacecraft contractor shall provide four mission operations training tools (spacecraft model s ll24 scale).

3.6.3 Launch and Orbit Raising (tOR) Support

The spacecraft contractor shall provide personnel, services, and materials required to perform launch
preparations, launch suppor! orbit raising maneuvers, spacecraft appendage deployments, spacecraft bus and
SEM instrument checkout, and support for NASA to perform GFE instrument operations. NASA has
requirements for certain activities during the orbit raising phase as described in 54l5-22, section 6.2.2. The
spacecraft contractor shall provide a mission profile in accordance with CDRL OPS-3.6.1-01.

Orbit raising activities shall be conducted by the spac6craft contractor from a government operations center
facility. NASA retains responsibility for all GFE instnrment activities through engineering handover.

3.6.3.1 Engineering Support

The spacecraft contractor shall provide continuous engineering support during the LOR mission phase, i.e.,
from launch through engineering handover. This includes performing all monitoring and analysis functions,
executing all orbital maneuvers, and deploying all spacecraft appendages. GFE instnrment deployments shatl
be performed by NASA.

3.6.3.2 Spacecraft Checkout

The spacecraft contractor shall provide.all personnel, services, and materials required to complete the orbit
raising within l8 davs and perform spacecraft bus checkout within 6 days thereafter.

3.6.3.3 Engineering Handover

The spacecraft contractor shall provide all personnel, services, and materials required to perform an
engineering handover to NASA after spacecraft bus checkout, at Launch + 24 days, at which time NASA
assumes responsibiliry for the health and safety of the spacecraft. The spacecraft contractor shall perform an
engineering review to denote the completion of handover in accordance with CDRL OPS-3.6.3-01. The
spacecraft contractor shall present an LOR data review within 5 weeks of this handover (L+2 months) in
accordance with CDRL OPS-3.6.3-02.

In a non-nominal launch situation, the spacecraft contractor shall provide engineering and operations support
until the engineering handover is accomplished.
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3.6.4 Post-launch Test Support

PLT is the specification compliance determination phase of the mission, which will be performed by the
government. This phase begins at engineering handover and is expected to be complet;d within I tb days for
GoES N and 150 days for GOES O,P,Q. The completion of PLT marks spacecraft on-orbit delivery. tio
spacecraft shall be stored until after pLT is completed.

In general, tasks to be performed for ETEs in secrion 3.6.2.3 apply to PLTs. The exceptions are a; follows:l. Most tests in the PLT do not use scripts, although critical activities may require scripts and the
appropriate preparations and reviews of section 3.6.2.3 item 4.

2. The PLT rePort is produced at the end of the PLT program, whereas ETE reports are generated after each
test.

3. The PLT review may require more than one day.

With these exceptions noted, the spacecraft contractor shall support all items in 3.6.2.3 for pLT.

3.6.4.1 Engineering Support Duriug post-launch Test

The spacecraft contractor non-resident levet-of-effort'engineering support shall be provided for each
subsystem through the completion of PLT for GOES N-Q in support of the NASA Lperations team.

The spacecraft contractor resident level-of-effort engineering support shalt be provided for tNR through the
entire PLT phase for GOES N-Q, in support of the NASA INR team. Resideni support shall also be rJquired 

-,
for the telemetry and command and communication system pLTs. 

_
3.6.4.2 INR Post-launch Test PIan

The spacecraft contractor shall provide a post-launch INR test approach describing the tests to be performed
bI NASA to initialize and/or characterize INR in orbit (CDRL SE-2.4-01). Ttre test plan shail provide
recommendations for the intervals reguired between required calibration procedures, and recommendations for
u'hen the test should or could be done (e.g., seasonally, time of day). Test groups may be used in lieu of test
plans for each required INR calibration and/or initialization procedure to provid-e a clear overview of the
overall procedure; however. test groups should clearly indicate the individualtests required for each
procedure. The test approach shall be provided with the proposal and updated for the PDR and CDR.

3.6.5 Operations Support (OPS)

The spacecraft contractor shall provide continuing engineering support, to the GOM and GOES program for
the life of each GOES N-Q spacecraft, following its PLT phase, as detailed in the following sectioni.

3.6.5.1 Resident Engineering Support

The spacecraft contractor shall provide all personnel. services, and materials necessary to maintain a resident
presence from 6 months prior to launch of GOES-N through the first l2 calendar months that GOES-O is on
orbit. The amount of resident support should be commensurate with the planned activities during this time
period' For tlre GOES-P and GOES-Q spacecraft this presence isjequired from 3 month prior to launch
through the completion of the PLT phase for each spacecraft. Responsibilities shatl include:
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l. Anendance at NASA operations meetings and reviews.
2. Interface with the spacecraft contractor'i progam office."3. Participation in GOES Incident Report (GIRI screening boards,4- Real-time support for all critical activities performed uy Nese during pLT
5. General assistance in:

a. Performing engineering investigations and studies.
b. Resolving anomalies (see 3.6.5.3).
c. Implementing data base updates(see 3.6.5.4).
d. Coordinating trending activities and monitoring.
e' Assisting in the preparation of the PLT Report and Data Review package

3.6.5.2 Spacecraft Storage Support

For the first spacecraft of the GoEs N-Q series to be placed into storage mode, the contractor shalt provide a1
personnel, services, and materials necessary to support systems, power, thermal, and attitude control
engineering for a period of 30 days from the time of entry into storage. For the hrr, ,p".."."ft;;; GOE5
N-Q series to be recalled from storage, the spacecraft conractor shal-l suppty systems, power, thermal, attitude
confiol and INR support' for a period of 30 days from the time of exit tom storage. eil necessary oo13g"
operations and contractor suPport to be provided shallbe defined in the cDRL ops-g.o.z-ot.

3.6.5.3 Anomaly Resolution Support

The spacecraft contractor shall provide alt personnel, services, and materials necessary to resolve anomalous
behavior of the spacecraft as-described _felow:

3.6.5.3. t Out-of-specifi cation Performance

Tlre spacecraft contractor shall resolve out-of-specification on-orbit performance issues as assigned to the
contractor bv the NASA/GOES program GIR Screening Board. Thii support shall remain effective until the
specified mission end-of-life of the last GOES N-Q spaiecraft. This inciuaes support of periodic conference
calls on the starus of GlRs under investigation.

3.6.5.3.2 Non-specilied Performance

Tlre spacecraft contracror shall perform on-orbit task assignments as authorized by NASA in accordance with
contract clause C-2- These assignments shall pertain to out-of-family but in-specification, and non-specified
performance. Each task will be initiated by wrinen direction from the NASA contracting officer, and shall be
coordinated with the spacecraft contractor. a priori, to define the details of the task, its *l"npo*", ceiling, and
schedul ing requ irements.

3.6.5.4 Spacecraft Database Support

The spacecraft contractor shall provide all personnel, services, and materials necessary to correct all
discrepancies discovered in the contractor-delivered set ofdatabases, by the contractoi, for each spacecraft
until its end-of-life. The contractor shall also maintain a current set of databases reflecting all changes made
b1, the -qovernmenl and used in the current mission.

'@
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substantiate heritage in order to eliminate_plogram tasks, the spacecraft contractor shail veriff that thesoftware proposed for use on the GOES N-q program is in every way identicalto the software which was.previously qualified. This includes, but is not limited to:

l. Designspecifications
2. Design, MA, and interface requirements
3. Application
4. Vendor and revision level
5' Lower level testing up to and through the softrvare levet for which heritage is claimed6. Deviations/waivers.

3.7 .1.2 Flight He ritage/p reviously euali tied llardware

Flight heritage/previously qualified hardware shall be defined, without exception, as hardware that the
spacecraft contractor developed/purchased, documented, tested, and qualified at a level equal to or higher thanthat required for the GoES N-Q program. The hardware must meet the functional, performance, quality,reliability, and lifetime requirements of the GoES N-Q program without 

"ny 
rodifi"ation. The contractorshall be responsible for ensuring that the hardware conformi to the GoEs r.i-q progr.r performance, mission,and lifetime requirements. To substantiate heritage in'order to eliminate program tisks, the spacecraft

contractor shall veriS' that the hardware p.opor.d for use on the GoEs N-e-progr"m is in 
"ulry 

o,.y identicalto the hardware which was previously qualified. This includes, but is not limited to:

I . Design specifications
2. Design, environmental, MA, and interface requirements
3. Application
4. Vendor/manufacturerand manufacturing facility
? Components, parts, materials, and processes
6' Lower level/component testing up to and through the hardware level for which heritage is

claimed
7. Deviations/waivers.

3.7.2 System Safet-v Program

For the GoES N-Q spacecraft with contractor-provided launch vehicle/services, NASA willaudit the system
safen' program for those spacecraft and launch vehicles; and the spacecraft contractor shall interface directlyrvith the Eastern Test Range (ETR) system safety personnel. However. the spacecraft contractor shail not be
relieved from the requirement to have a system safery program fully compliant with EWR 127- 1.

3.8 Launch Vehicle/Senices and Related Activities

3.8.1 General

CDRLs and documentation requested by NASA that are launch services proprietary may be submitted directly
to NASA' This will not relieve the spacecraft contractor of their launch services responsibilities.

3.8.I.1 Definitions

a For the purpose of this sow, the foilowing definitions appty:w



S4l5-23 GOES N-Q Statement of Work

3.8.2.2 Launch Services Systems Eflectiveness (LSSE)

'The spacecraft contr'actor shall provide an LSSE Program Ptan in accordance with CDRL LV-3.8-08. The
LSSE Program PIan may exactly reflect one currently in use by the launch vehicle contractor. The spacecraft
contractor shall provide any changes to the LSSE Program Plan to NASA prior to its becoming effeciive.

The LSSE function shall provide a point of contact for NASA for LSSE Program activities.

The spacecraft contractor shall provide overall audit plans and schedules to NASA. and update schedules for
in-house and subcontractor audits, as required. The spacecraft contractor shall provide thlir reports on in-
house and subcontractor audits to NASA.

Also, NASA shall be part of any audit team and witl monitor audit activities, but witl not exercise approval of
activities. The spacecraft contractor shall accommodate NASA participation in audits of in-house e'fiorts, of
major subcontractors, and of suppliers. Items audited that shatl have NASA participation include produci
quality, workmanship, and processes.

3.8.2.3 NASA Iinsight 
r

3.8.2.3.1 Launch Vehicle.related program Reviews

The spacecraft contractor shall provide NASA insight into the development of the launch vehicle/services and
related activities. The spacecraft contractor shall arrange for NASA to attend, co-chair, and participate in the
launch-related (vehicle and integrated spacecraff/launch vehicle) reviews defined in section l.l.

3.8-2-3-2 Systems Development/tlodifications and Mission Unique/Peculiar Design

The spacecraft contractor shall require that the launch services supplier provide insight into the qualification
of neu'. modified. or unqualified components, systems, software, and new or modifiid rt*"tur"r, including
CSE rvhen different from those previously used. The spacecraft contractor shall ensure that NASA shall be
provided insight for all modifications to assure that the analyses, designs, production, qualification testing,
and mission assurance practices result in the maximum practicalprobability of mission success.

The spacecraft contractor shall reguire that the launch services supplier design, qualifo, manufacture, test, and
install all required LVS mission unique ground and flight MGSE and EGSE. ln addition, the spacecraft 

.

contractor shall be responsible for providing the mission unique flight, ground, simulation, and checkout
software necessary to perform the rnission.

3.8.2.3.3 NASA Insight into Launch Site Services

In support of each launch. the spacecraft contractor shall provide NASA insight into the following areas:

l. The supplies and services required to modify, validate, operate, maintain, and refurbishthe launch site
facilities. hardware. and GSE.

2. The required approvals/waivers and anv tailoring of launch range safety requirements that may be
proposed in order to meet the intent of EWR 127-l (March 3-'1, 1995).

3. All ground and flight constraints.
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The above information shall be provided either through access to the QA on-line data system, via electronic
mail, or via distribution.

As part of NASA's insight role, inspection of the assigned vehicle will be performed as required through
various phases of its assem_b_ly, up through finat closeout prior to launch. io ,rpport this, ti\e ,p""".r.i
contractor shall provide sufficient access to the vehicle, externally and internally, to ascertain tlre flight
worthiness and correct configuration of the vehicle. Specific inslltrt role activiiies include the folloiing:

l. Attend conFactor m€etings such as space program reliability board, space parts cong.ol board,
engineering review boards, and test status meetings.

2' Have access to applicable documentation such asiorrective action problem summary, anomaly reports,
discrepancy reports, engineering change notices, and test reports.

3. Receive status reports, to include existing master program rth"dul"."nd production schedules.4. Review procedures and deviations and monitor the LVS testing prior to ipacecraft mate (wet dress
rehearsal and simulated flight test).

5' Review procedures and deviations and monitor major vehicle system tests (e.g., main engine leak tests,
fl ight control functional tests).

6' Participate in integrated spacecraft and LV testing by reviewing procedures and deviations, and observing
actual tests, such as encapsulation, spacecraft mate, CERT, and launch countdown.

7. Review data from above tests.
8. Have access to all anomaly resolution activities.
9. Attend daily status and schedule meetings at the launch site.

3.8.2.5 Independent Assessment Support

NASA reserves the right to have independent assessments performed of mission unique analyses and software
functions. Specific areas in which NASA may elect to have independent assessmenti performed are: coupled
loads analvses, control and stabiliw analyses, trajectory and performance analyses andsoftware development
and verification. The spacecraft contractor shall support theie assessments by providing anatytic models,
model.documentation. input data. and analysis results. The models, documentation, ana-lysis results, andinpur
data shall be provided in the forms normally generated. The independent assessments shall not replace MV
activities provided by the spacecraft contractor.

3.8.2.6 Launch Commit Criteria

NASA shall be part of the launch countdown polls, including the goino-go launch decision. To support
NASA's participation in the launch countdown polls, the spacecraft contractor shall provide spaceciaft and
launch vehicle telemetrv at the NASA Mission Direcror's Center (MDC) at the Cape,Canaveral Air Force
Station for monitoring by NASA engineering teams. The spacecraft contractor shall provide alt support (data
florvs). materials (data tapes). and equipment necessary to ensure the interface to the NASA MDC telemetrv
laborarory is ready ro support these launch activities.

The spacecraft contractor shall provide a launch vehicle launch commit criteria in accordance with CDRL LV-
3.8-:2.



@
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3.833 Interface Compatibility Support for Launch Senices

The spacecraft contractor shall perform interface compatibility testing in accordance with CDRL LV- 3.8-06
to ensure all hardware, soft\ilare, operational interfaces, and environments are compatible with the spacecraft
design.

3.8.3.4 Launch Processing Support for Launch Senices

The spacecraft contractor shall provide management and engineering support for NASA-provided launch
services launch operations and planning. This support shall cover all spacecraft standalone and integrated
operations with the launch vehicle, starting with spacecraft encapsulation through spacecraft separation and
Post-separation maneuvers. In addition, this support shall include the development of spacecraft launch
vehicle integration test plans, procedures, and services; checkout of interfaces with the launch vehicle and
launch facilities; and end-to-end tests involving the spacecraft, launch vehicle, and ground system.

3.9 Government Operations Center

3.9.1 Government-furnishedOperationsCenter 
r

NASA will supply the control center from which spacecraft-related launch and orbit raising, and some or all
of PLT will be performed. This control center will have, as a minimum, the capabilities found in the control
center currently in use in Suitland, MD. The resources include terminals, voice and data lines, and physical
facilities of similar quantity and quality to that used for GOES I-M. Additional equipment requiredby the
contractor to support launch and orbit raising shall be the responsibilit-v of the spacecraft contractor. The
type(s) and amount(s) of additional equipment and support required shall be coordinated with NASA.

3.9.2 Transition From Government Operations Center to SOCC

The contractor's design shall provide for a transparent transition of operations from the Government-furnished
Operations Center to tlre Satellite Operations Control Center (SOCC) at any time following handover at
geosvnchronous orbit. but before the end of PLT.
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8.6.7 Pressure Profile Qualification . . . .
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9.1.l Magnetic Field Measurement
9.1.2 Solar X-Ray and EUV Sensor .
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9.2.4 Command Interface
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8.5

8.6

9.0

9.2.6 Innge Navigation and Registration (INR) System Interface
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7 '2'4 MDL Receive system and MPS semer - In addition to the general requirements presented in section 7.1and subsection 7.1.6, the GoEs N-e MDL receive system and MpS server shall:
l ' Provide intermediate frequency (IF) receive ryri.rn, and computer systems to demodulate, bit synchronize,' 

demultiplex, decommutate, and archive simuitaneously the UOI aata streams from three GOES N-e
spacecraft.

z' Provide a new or modified DID function to be resident on the MPS workstirtions to process the GSES N-espacecraft MDL attitude data. The GOES N-Q DID shall provide, as a minimum, the system functional
capabilities and an.equivalent level of operability and perflrmance as specified in the GoES IJIVLM
Operations Ground Equipment (OGE) Operations and Maintenance Manuals, DRL 504-06, part 14 of 22,Dynamic Interaction Diagnostic (DID) user's Manuar, Apr, 199?.3' Comply with the in-terfaces specified in the GOES SXI toGround System ICD, the Dynamic lnteraction
Diagnostic (DID) Hardware and Software Maintenance Manuals, and the Operations 

-Ground 
gq"ipn,"*

(OGE) Interface Specifi cation.
4' Provide a sufficiently flexible and modular DID design to accommodate, with minimalcode changes, anynew data handling, data storage, and INR requirements imposed by advanced Imager and Sounder

instruments and a LM instrument.
5' Interface with the GTACS for the exchange of S)o PCM telemetry dat4 any MDL attitude data needed byGTAcs or oATS (as determined by the spacecraft conractor), and pcM t"1"r"try J#;;;;itionat

GOES N-Q instnrment or system using the MDL
6' Provide a circular on-line (i.e., disk) data storage capability for one week of MDL data (including SXI andLM data) for three spacecraft, plus an additional l0'Gigabytes of on-line storage for user lro* ,i"."Lo

save areas.

Provide a capabiliry to generate off-line archive tapes automatically or with minimal operator involvement
and the capability for users to download selected d-ata ser to tape for export.
Provide an archive directory facility capable of accessing atl #pu data stored in rire on-irne archive.
Provide a capability to imporvrecover archive data from off-line Epes.

7.

8.

9.



units or chansers has failed. Chaneeover from a failed unit to a sood unit shall be autom.tir .rd rr,
reouire operator intervention.
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1. In Clause J.l LIST OF ATTACHMENTS, make the following changes:

Attachment A, Statement of Work

Paragraph 3.6.2.6requires six mission operations training tools.

AAaJne following to paragraph 3.3.14: i'Th. Gouernment will provide use of the

Goddard Materials Engineering Branch Laboratory on a one-time only basis during the

summer 1999 time period, for Magnetometer printed circuit board coupon testing."

Attachment C, GOES N-Q Imager lnterface Control Document

Correct figure 3.5.4-4a as reflected in the attached change page.

In table 3.5.4-1, change,item 4, Timing Gate Period from "100 ms minimum" to "30 ms

minimum".
In table 3.5.4-8, change item 9, Time between Data Request Rising Edge and Point Data

is Sampled, from "Shall be < 105 psec (Data is updated at a 10k Hz rate)" to "Shall be

<51 psec (Data is updated at a2l.84k Hz rate)".

Attachment D, N-Q Sounder Instrument lnterface Control Document

Correct figure 3.5.4-4a as reflected in the attached change page.

In table 3.5.1-4, correct inconsistencies in the Sounder Proportional command "Data

Ready" signal timing requirements to reflect those in the aftached page.

Attachrnent E, Interface Control Document for the Solar X-Rav Imager (SXI)

Add the follorving:

3.4.5.7.1-8
The S/C shall provide a serial 24-bit time code format command to the SXI once per

minute that contains the Greenwich Mean Time (GMT) of day of the previous image

synchronization pulse with an error < 2.0 msec wherein the least significant bit (lsb)

,.pr.r.nt, 2'10 seconds. A description of the time code format is shown in Appendix, A,
Figure A-3.

3.4.5.7.1-9
The time benveen image synchronization pulses shall be L0 minutes + 66 msec.

3.4.5.7.1-10
The time code format command shall be sent by the S/C to the SXI Instrument at a time

greater than 0 seconds and less than 59 seconds after the conesponding image

synchronization pulse.



NAS5-98069
Modification No.29
Page 3 of3

Attachment E, Interface Control Document for the Solar X-Rav Ima.qer (SXI)

Add figure A-3 to Appendix A as reflected in the attached page. 
,

In tables 3-5 and 3-6 and figure 3-6 increase the acceleration level in the Z axis direction
to levels identical to those in the X and Y axes.

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A Statement of Work
I'

Paragraph 3.3.14
Paragraph 3.6.2.6

Attachment C, GOES N-Q Imager Interface Control Document

Figure 3.5.4-4a

Attachment D, N-Q Sounder Instrument Interface Control Document

Table 3.5.1-4
Figure 3.5.4-4a

Attachment E, Interface Control Document for the Solar X-Rav Imager (SXI)

Table 3-5
Table 3-6
Figure 3-6
Appendix A, Figure A-3

Thb fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a

complete and equitable adjustment for the work associated with this change order and

releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this

change which is in accordance with the CCR's listed in Block 14 of Page l.

END OF MODIFICATION
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754{Ntt-152S70

16A. },|Al,E Al.lO TtTtE OF CONTR CTING OFF]CER fDOe orptfi0

John Baniszewski
16C. DATE SIGNED

9t23t99

S|ANDARD FORII 30 (R.v. 1GEil)

Prascdbcd bYGSA

168. UNITED STATES OF Alil.n
BY ;1 , -i' . 'x--

PRB/IOUS EDITION UNUSAEIE



NASs-98069
Modification No. 30
Page 2 of 2

1. Revise C1ause H.6 -CONTRACT FTJNDING by increasing the
funding by $9, 0OO, O0O, from $150 ,!28,313 to $159, 128,313.

2. Block 12 - ACCOUNTING NilD APPROPRIATION DATA:

PCN:
JON:
BLI:
APP:

OC:
A}4T:

415-0s2 65A ( 1c)
4 15-61 6-41-8 1-11
A7-09
80e/00110 ( ee)
41-2s5 0
$9,000,000

In accordance with the contractor's E-mail dated September 23,
L999, the period of allotment is from contract award through
March 29, 2000.

End of Modification
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NAS5-98069
Modification No. 3l
Page 2 of3

l. In clause J.l LIST OF ATTACHMENTS, make the following changes:

Attachment C. GOES N-O Imager Interface Control Document

Correct table 5.3.2-3, figure 5.3.2-2 and figure 5.3.2-3 to reflect the revised random

vibration levels for the Electronic Module and Power Supply as indicated in the attached

pages.

In paragraphs 3.2.2.1 and 5.3.2.4, revise the clamp loading requirement for the Sensor

Module mounting feet as reflected in the attached pages.

Provide clarification *il.orr.ct omissions, as reflected in CCR 70158, for paragraphs

3.5.3.5, 3.5.4.2 and Figures 3.5.3-7, 3.5.3-8, and 3.5.4-8.

Attachment D. N-O Sounder Instrument Interface Control Document

Correct table 5.3.2-3, figure 5.3.2-2 and figure 5.3.2-3 to reflect the revised random

vibration levels for the Electronic Module and Power Supply as indicated in the attached

pages.

In paragraphs3.2.2.l and 5.3.2.4, revise the clamp loading requirement for the Sensor

Module mounting feet as reflected in the attached pages.

Provide clarification and correct omissions, as reflected in CCR 70158, for paragraphs

2.2,3.2.2.2,3.2.1.1,3.3.3,3.5.4.2,3.5.4.4,Figures 3.2.3-1,3.5.3'2,3.5.4-4b,3.5.4-5,
3.5.4-9, 3.5.5-3 and Tables 5.4-l and 3.5.3-3.

Attachment E. Interface Control Document for the Solar X-Ray Imager (SXI)

Replace this document in its entirety with the version dated August 18, 1999.

2. Replace the contract areas listed below with the enclosed revised pages:

Contrast

Page 48 (change made through modification number 30)
Page 49 (change made through modification number 30)
Page76



NAS5-98069
Modification No. 3l
Page 3 of3

The fixed price of this contract, and the funds allotted for the performanco thereof, shall

not be deemed to be increased by this change ordeg. This modification also represents a

complete and equitable adjustment for the work associated with this change order and

releCses the Government from any and all liability under this contract for further

equitable adjustment attributable to such facts and circumstances giving rise by this

change which is in accordance with the CCR's listed in Block 14 ofPage l.

I

END OF MODMCATION



SECTION E OF NAS$98059
MODIFICATION NO.30

SPECHL CONTRACT REQUIREITfi NTS
I

The Contractor shall prepare and submit Standard Form 294 @ev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a gemi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 3l and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Form 295 @ev. 10-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, *Small Business and Small
Disadvantaged Business Suticontracting Reporting" of this contraqt.

The SF 295 must be submitted to "NASA Office ofProcurement, Code HC, Washingtorl D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.21g-g and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submined as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittd of the required reports.

(End of clause)

H.6 LTMITATION OF FLTNDS (FD(ED-PRrCE CONTRACT) (r8-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $159,128,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:

48



SECTION H OF NAS$98059
MODIFICATION NO.30

SPECTAL CONTRACT REQIIIREMENTS

SCHEDULE FOR ALLOTMENT OF FI,JNDS

Date Amounts

To be provided by the government as funds become available.

O) The Contractor agrees to perform or havqperformed work on the items specificd in

paragraph (a) above up to the point at whictt if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total arnount payable

by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (D and (g) if that clause would, in the exercise of reasonable judgment by the

Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not

obligated in any event to pay or reimburse the Contractor more than the amount from time to time

allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover

the work to be performed until March 29,2000.

(2) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notify the Contracting Officer in writing when within the next 60 days the work will reach a point

at which, if the contract is terminated pursuant to the Termination for Convenience of the

Government clause of this contract, the total amount payable by the Government (including

amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that

clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in

subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (l) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) If, after the notification referred to in subdivision (3xii) above, additional

funds are not allotted by the date specified in subparagraph (l) above, or an agreed date

substituted for it, the Contracting Ofticer shall, upon the Contractor's written request, terminate

49



SECTION J OF NAS$98069. MODIFICATION NO.3I

,LIST 
OF ATTACEMENTS

J.l LrsT oF ATTACHMENTS (GSFC s2.210-l0l) (ocT le88)

The following attachments constitute part of this contract:

Description

Statement ofWork

Performance S pecifi cation

GOES-N-Q Imager Interface
Control Document

N-Q Sounder Instrument Interface
Control Document

Interface Control Document for the
Solar X-Ray Imager (S)O)

RESERVED

Contract Document Requirements List

List of Government Furnished Property

Program Review Requirements

Small, Small Disadvantaged and

Women-Owned Small Business

Subcontracting Plan

Performance Based Payments

Completion Criteria

Performance Based Payments Completion
Criteria (Contractor Provided Milestones)

Attachment

A

B

c

D

E

F

G

H

I

J

Date

August'26, 1997

August 26,1997

Revision C

Revision C

August 18, 1999

August 26,1997

August 26,1997

August 26,1997

January 12, 1998

August 26,1997

Revision A
September 10, 1998

K

(End of clause)
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CHANGE TO:

Teblc 5'3'2'3 Maximum Alloweble sounder Random vibmtionrnputs ftom the sprcecreft (Maxirnum lnpur er An.v
Onc Mounting Fmt)

Test Axis Frequcncy (Hz) Scnsor Modulc Random Vibe Lcvels (erlHz)

xYz
20

20-80

80- t000

r000 - 2000

2000

0.00081

+6 dB/ocr

0.0t2t

- 3 dB/ocr

0.0064

overall 4.6 Grms

Test Axis Frequency (Hz)
Electronics lllodulc

Rgndom Vibe Lcvcls 1g2/Hz)
x &.2 Y x&z v

xyz
20

20 - t50

150-250

r50 - 2000

3000

20

20-50

s0 - 150

250 - 3000

2000

0.0069

+ 3 dB/ocr

0.05 t?

- 3 dB/oct

0.00G1

0.0083

+ 6 dB/ocr

0.0513

- 3 dB/ocr

0.0064

overall X &Z = 5.96 Grms Y = 6.13 Grms

Test Aris Frequency (Hzl
Power Supply Module

Random Vibe Levcts 1g?Hz)
x&z \, x &.2 Y

xYZ

20

l0-50

-50 - 600

6(n): 2000

:000

l{)

l0. _s0

50 - .100

300 - 1000

lfix)

0.005 |

+ 6 dB/ocr

0.032

- {.5 dB/ocr

0.005 |

0.02

+ 6 dB/ocr

0.t28

- 3 dB/ocr

0.0t9
ovcral l X &Z= 6.0Grms. Y = 10.33 Grms



CHANGE TO:
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CHANGE TO:

Power SupplyXtAres
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CHANGE SOT.JNDER ICD FROM:

s.2z.lScnsor Modulc (lasr paragnaph)
spacccrafi mounting fcet shall be ar least as largc as rhc bascplarc fcet (rcfer to g175756). suflicicnr clamp load mu$ beapplied ro kecp rhc fcet in conracl wirh rhe spacccraft panct.

CHANGE SOUNDER ICD TO:

3.2.2.1 Sensor Modulc (lasr paragraph)
spacccraft moundnS fcct shall be ar leasr as large as rhe baseptare feet (refcr o il?5756). sufficicnr clamp load must be

:311,:l#t|!;ffi:|r1lt$T"t 
t*t inrerface ro prcvcnr j;inr slippage or scparadon when subjecred ro rhe roading

CHANGE IMAGER ICD FROM:

3.L2.1 Scnsor Module (last paragraph)
Spacecraft mounting feer shall bd ar lcast as large as rhe baseplarc fect (rcfcr to il?5731). suflicienr clamp load musr bcapplicd ro keep the feet in conract wirh the spacccraft panel.

CHANGE IMAGER ICD TO:

3.2.2.1 Sensor Module (last paragraph)
spacecraft mounting feet shalt be at ieast as large as thc baseplare feer (rcfer to tl7573l). sufficient clamp load mu$ h
:3:|i,',1"::t5;:ffi:'r"i'*T1:* 

t*tinrerrace to prevent joinr slippage or separarion whcn subjec,"a ," [r" r"JJ,u



CHANGE SOUNDER ICD TO:

53,2.4 Srnrcturel Loeds
Maximum loads for the Sounder Scnsor Modulc. Elcctronics Modulc, and Pouar Supply Module shall nor excced thc nominal
valucs dcfined in Tablc 5.3.2-3 tluough Table 5.3.2-5 and Figurc 5.3.2-l rhrough Fiiiil 5.3.2-8. Thc Soundcr shell nor bc
subjectcd to a spin rate cxcccding 3.8 radianJsecond (36 RPM) or 3g's maximum accclcration as a result of thc spin nc
during launch opcrations' An instrument that has been cxposcd.to only insuuncnt acccptance lcvcls shall not be irposcd to
spacccraft qualification levels.

Thc following additional Sensor Modulc reguirements may be verified by acccpublc tesr or analysis merhods.

5.3.2"4.t sensor Modulc Mounting Foot Loeds to Prcvcnt sdusor Modutc Demryc
With thc coordinate systcm is as deFrned in Figurc 3. l. l - 1, maximum combincd loading condition for any Semor Modulc
mounting foot shall satisfy the following equations. (x- and y-axes in thc mounting plane, z-aris pcrpcndicutar 1o mounting
plane)

F, l.l r l*l ", 1.,
l2t0rbs | | 2s43tbs | | tslrin- tbs I

F, l.l t l*l "' 1.,
l090lbs | | 25a3lbs | | l239in- lbs I

5.3.2.4.2llaximum Shear Loed to Prevcnt Joint Slippagc
The maximum qualification shear loading on any Scnsor Module mounting foor (Fr2 * Frlto shalt not exceed l2.5% of
predicted minimum clamp loads.



CHANGE IMAGER ICD TO:

53.2.{ Stnrcturel Loads
Maximum loads for the lmagcr Sensor,Modulc, Electronics Modulc, and Po*rr Su/ply Modulc shall not cxcecd the nominal
values det-tned in Table 5.3.2-3 through Tablc 5.3.2-5 and Figure 5.3.2-l rhrough fiine S.f.Z-t. Thc Imagcr shall not be
subjcctcd to a spin rale cxceeding 3.8 radians/sccond (36 RPM) or 3g's maximum accelcrarion as a rcsulr Jf thc spin rate
during launch opcrations. An instrument that has becn cxposed to only instrument acceptancc ler6s shall not bc ixposcd ro
spacecrafi qualilrcation levcls.

Thc fotlowing addirional Si:nsor Module requiremcnts may be verificd by acccprable rcsr or analysis methods.

53.2.4.r sensor Modulc Mounting Foot Loeds to Prtvcnt Scnsor Modulc Demegg
With thc coordinale system is as defined in Figure 3. I . l - l , maximum combined loading condition for any Sensor Module
mounting foot shall satisfy the following equations. (x- and y-axes in the mounting plane, z-axis perpendicular to mounting
plane)

F. l.l t' l*l ", 1.,
l280rbs | | 2sa3tbs I I rsrein- tbs I

F, l.l r. !*l ". 1.,
r090lbs | | 25a3tbs | | t239in- tbs I

53.2.4.2 iltaximum Shear Loed to Prevent Joint Slippagc
The maximum qualification shcar loading on any Scnsor Module mounting foot (F.! + Fr2)'2 shall nor cxcecd 12.5% of
predicted minimum clamp loads.
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NAS5-98069
Modifrcation No. 32

Page 2 of6

l. In Clause El.5 E\IENTS FOR PERFORMANCE BASED PAYMENTS, make the

following changes:

Decrease N36, Launch Services Launch Readiness Review, from $7,000'000 to

$2,000,000
Decrease N8, Spacecraft Launch Readiness Review, from $7,000,000 to $2,000,000.

Increase N5, Spacecraft System Level Pre-Environmental Review, from $1,000,000 to

$l1,000,000.
Decrease 036, CrOES-O End-to-End Test 4 Completed, from $12,000,000 to $2,000,p00.

Increase O32, Bus and SEM Instruments Integration & Test Complete, from $3,000,000

to $13,000,000.

2. In Clause 8.8 REPLACEMENT MISSION/PAYBACK PROVISIONS' change

the potential payback for service number 7 to the following:

Seryice

7. a) )(RS
b) EUV-A
c) EUV-B
d) EUV-C
e) EUV-D
O EUV-E

Allocation by
Service

50/"
- 0.2Vo

O.z%o

0.20A
O.z%o

0.TVo

Ops. Ops.

Yr.4 Yr. 5

$337.5 $450
$13.5 $18

$13.s $18

$r3.s $18

s13.s $18

$13.s $18

ops.
Yr. 1

$675
s27
s27
s27
s27
s27

ops.
Yr.2

$450
$18
$18
$18
$18
$18

ops.
Yr.3

$337.5
$13.5
$13.5
$13.5
$ 13.5

$ 13.5

3. IN CIAUSC E.6 ACCEPTANCE AND FTNAL PAYMENT FOR GOES N'O'P &
Q, item number three, seryice numbqr 7 shnll read as follows:

7 XRS/EUV Meet perforrnance specification. Failure to meet performance

specifications as a result of degradation of the EUV filters will
not constitute a failure of service for the purposes of this

contract clause only.
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4. In Clause J.f LIST OF ATTACHMENTS, make the following changes:

Attachment A Statement of Work

Change paragraph 3.3.8.3 to read as follows:

"For the DCPR and DCPI channels it only shall be necessary to characterize the BER
curve of the 100 bps BPSK signal structures and to characterize those curves down to a
probability of error level of l0E-4. For the EMWIN channel the BER curve shall be

characterized down to a probability of error level of l0E-5, excluding the coding gain."

Delete item 4 from paragraph 3.5.5.

Attachment B. Performance Specifi cation

In paragraphs 9.2.2.1 and 9.3.2.1 delete the requirement for lfflo growth in any and all
dimensions for the electronics module and power supply for the Imager and Sounder
instruments.

Change paragraph 10.2. I . 10.3 to read: "Discrete signal lines contrary to the theoretical
modulated power spectral density for telemetered NRZ OQPSK and QPSK data shall be
< -25 dBc.

CCR 6015A allows deviations from thermal and vibration requirements in paragraphs

8.5.2.1, 8.5.3.2(lb), (2b), 8.6.3.3, 8.6.5.1 and 8.6.4.3.

Revise Table 10.0 as reflected in CCR 6017C.

Revise Table 10.2.1.8-l as reflected in CCR 6017C.

Change paragraph g.l.?.g.Lto read as follows: "The accuracy of the telemetered X-ray
flux data shall be demonstrated by analysis and/or test to better than+/-20o/o with a goal

of +/- I 07o of the actual flux for flux values greater than 20 times threshold. The accuracy

of the telemetered EUV flux data shall be better than +/- 20% with a goal +l- 1006 of the

actual flux.

Change Table 9.1.2.1 as reflected in CCR 6057A.
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Change paragraph 10.1.2.1.4.3 to read as follows: "This function may be invoked by a
time-tagged command invoked from a storage buffer. This function will send commands
to either the Imager or Sounder, as specified in the command dat4 to execute a black
body calibration. The function will strobe the SX to provide notification of the
beginning of the black body calibration.

Change paragraph 10.2.7.l to read: .The DCPR transmission channel shall meet the
minimum link margin requirements for the 100 bps BPSK platform type in any assigned
channel bandwidth in either frequency band of Table 10.2.7 and in any single or multiple
access bombination and quantity of platform types. The 8PSK platform types shall meet
the EIRP and G/T requirements of Table 10.0.'

Add the following paragraphs:

lO.2.7.6,Frequency Response - The frequency response of the DCPR transmission
channel shali not fall rnore than 1.5 dBc from the level at center frequency over the band
of 401 .7 to 402.1 MHz and the center,frequency over the band of 402.0 to 402.4 MFIZ.

10.2.7.? Phase Response - The phase response of the DCPR transmission channel shall
not vary more than 60 degrees over the band of 401.7 to 402.1MFIz and over the band of
402.0 to 402.4 MHz.

Attachment C. GOES N-O Imager Interface Control Document

Incorporate the lmager 4km IGFOV change on the spacecraft interface as reflected in
ccR 4r45.

Provide support for instrument thermal blanket modification to interconnect and closeout
spacecraft sub nadir shelf blankets as reflected in CCR 4|SZC.

Change the allowable shock response for the Imager electronics from 120 g's to 260 g's
(acceptance) at the unit base plare as reflected in CCR 6019A.

Incorporate Revision D as rehected in CCR 6031.

Attachment D. N-O Sounder Instrumen,l Interface Control Document

Provide supporr'for instrument thermal blanket modification to interconnect and closeout
spacecraft sub nadir shelf blankets as reflected in CCR 4lSZC.

lncorporate Revision D as reflected in CCR 6018.
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Change the allowable shock response for the Sounder electronics from 120 g's to 260 g's
(acceptance) at the unit base plate as reflected in CCR 6019A.

In Table 3.5.44, item 6, change 8 microradians to l6 microradians.

Table 3-15 shall be updated with new flux levels as reflected in CCR 6030A.

Figure 3-12 shall be updated with a larger CCD Radiator that has additional nodes as
reflected in CCR 6030A.

Revise Table 3-16 as reflected in CCR 8010.

Correct elrors and clarify source for flight-connector-@mpatible saver part numbers in
tables 3-1,3-2 and 3-3 as reflected in iCn 8020A

Add Attachment L, Interface Control Document for the Solar X-Ray Imager Ground
Support Equipment and Hughes GOES Satellite CN,O,P,Q) Integration and Test, dated
September 9, 1999.

In Attachment [,-, specify the requirement for the spacecraft contractor to provide a
dedicated 56k Baud analog phone line, or internet link for the S)O EGSE during I&T at
the spacecraft contractor's integration and test facility as reflected in CCR 8021.

In Attachment L, reinstate complete Safe-to-Mate/Electrical Signal Characterization
testing as reflected in CCR 80248.

t

5. Replnce the contract areas lisred below with the enctosed revised pages:

Contract

Page l I
Page 13

Page l7
Page ?7
Page 28
Page 37
Page 76
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Statement of Work

Paragraph 3.3.8.3
Paragraph 3.5.5

Performance Specifi cation

Paragraph 8.5.2.1
Paragraph 8.5.3.2 (lb), (2b)
Paragraph 8.6.3.3
Paiagraph 8.6.4.3
Paragraph 8.6.5.1
Table 9.1.2.1
Paragraph 9.1.2.9.2
Paragraph 9.2.2.1
Paragraph 9.3.2.1
Tabte 10.0
Paragraph I 0. 1.2. 1.4.3
Table 10.2.1.8-1
Paragraph 10.2.1.10.3
Paragraph 10.2.7. I
Paragraph 10.2.7.7
Paragraph 10.2.7.8

The fixed price of this contract, and the funds allotted for the performance thereofl, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR's listed in Block l4 of Page l.

END OF MODIFICATION
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ST]PPLIES OR SERVICES AND PRICES/COSTS

8.5 EVENTS FOR PERFORN4ANCE BASED PA\'},IENTS

In accordance with Clause 8.4 PERFORI\{ANCE BASED PAhIENTS (52.232-32), and upon

successful completion of an event, as defined in B.6 DETERMINATION OF EVENT
COMPLETION, the contractor may request performance based payments based for the following
Events: (Requests for payment for milestones completed in September after the September

request for payment has been submitted and milestones completed in Octobeq will be submitted in
November)

Event No. Event

GOES N

Spacecraft System Level Reviews

Nl. System Concept Review

N2. Preliminary Design Review

N2A. Preliminary Design Review Updates

N3. CriticalDesignReview

N4. Mission Operations Review

N5. Pre-Environmental Review

N6. Pre-Storage Review

N6A. Pre-Shipment Review 
t

N7. Flight Operations Review

N8. Spacecraft Launch Readiness Review

Software Subsystem ReviewS

N9. Concept Review

Nl0 RequirementsReview

Nl l. Preliminary Design Review

Amount Date

$3,750,000

$1,500,000

$1,000,000

$6,500,000

$2,400,000

$l1,000,000

$4,000,000

$2,000,000

$4,000,000

$2,000,000

$3,000,000

$2,500,000

$1,000,000

5t5t98

8/r3/98

t2120198

st13t99

slr2lo0

9l19l00

5/2v01

sl2rl02

6l6l02

r0l5l02

315198

517198

7t9t98

ll
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N28. Booster on Stand (BOS) Review

N29. Pre-PaYload Mate Review

N30. Launch Vehicle Mssion Peculiar/
. Mssion Unique Preliminary

Design Review

N31. Launch Vehicle Mission Peculiar/

Mission Unique Critical Design Review

N32. RESERVED

N33. Baseline Delta 3 Design TIM
Data Package and Presentation

At CCAS

N34. E>iternallndependentReadiness
Review

$4,000,000 sl22l02

$1,000,000 3lr2l99

$3,500,000

$3,000,000

$1,000,000

$4,000,000

$3,000,000

$2,000,000

$2;000,000

$3,500,000

$ 500,000

817102

9120102

4lt3l99

8/t5lo2

9lrol02

rolrl02

s/13198

4lt3l98

7/28198

raBrl02

4BAl03

N35.

N36.

Electronic Data

N37.

N37A

N38

System Events

N39.

N40.

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

Distribution System

EDDS Critical Design Review

EDDS HardwardSoft ware Interface Review

EDDS Acceptance

Spacebraft Engineering Handover

Final On-orbit AccePtance

$7,000,000

$4,000,000

l3
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o2r.

o22.

o23.

o24.

o25.

026.

Launch Vehicle Mission Peculiar/
Mssion Unique Critical Design Review

RESERVED

RESERVED

External lndependent Readiness Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

$1,000,000 rr/2r103

$1,000,000

$1,000,000

$1,000,000

$2,000,000

$1,000,000

$1,900,000

$1,000,000

$4,000,000

$13,000,000

$10,500,000

$10,000,000

$12,000,000

$2,000,000

2ltzl04

3lt0l04

313llo4

4130104

gl24l04

2lrvo0

8D4lAO

v1610r

rl1610r

t2107101

4103102

rl07l03

rzl05l02

System Events

O27. SpacecraftEngineeringHandover

O28. Final On-orbit Acceptance

Contractor Defi ned Milestonesr&j
A29. Gate 7 - Start Bus Integration

O30 Gate 9 - Bus Complete

03l. Gate l0 - Payload Complete

O32. Bus & SEM Instruments Integration
& Test ComPlete

O33. )GS/EWXEPS/FIEPAD Flight Unit #2
(N-O Spares) Pre-ShiPment Review

O34. Gate 12 - GOES O S/C to System Test

O35. Gate 13 - GOES O S/C ComPlete

036. GOES-O End-to-End Test 4 Completed

t7
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do not include on-orbit storage unless the on-orbit storage time exceeds the contract requirement.

For the purposes of this clause, all on-orbit storage time in excess of the contract requirement is

considered to be operations time. At its optioq NASA may declare a service to be failed if that

service does not meet the performance specification and the service is not usable. The

determination of service failure will be made unilaterally by the Contracting Officer and may be on

the basis of direct measurement or by inference from direct measurement. Failure or loss of
spacecraft telemetry pararneters will not result in a determination of service failure unless that

telemetry is intigral to providing that service or unless that telemetry failure results in a service

failure. Loss of spacecraft on-board redundancy will not constitute service failure unless that loss

causes the service to become non-functional, as defined in Clause 8.6. If following spacecraft

acceptance under Clause E.6 a service is declared to be failed, as defined in Clause E.6, NASA
retains the right to use the residual capability (if any) of that service for any purpose or
application, without compensation to the contractor. The Contracting Officer's unilateral

determination of service failure may b9 the subject of a Contractor's claim under the Disputes

clause of this contract.

The Payback Table shall operate as follows: (See also Special Provision Clause H.l4)

Total $ of Potential Payback: $45,000 (all dollars are in $K)

service fr'3:l}::
ops
Yr. 5

Ops Ops
Yr. 3 Yr.4

Ops Ops
Yr. I Yr.Z

L Imager
2. Sounder
3. SXI
4. Lightning

4AYo

3OYo

r0%
r0%

Mapper (if applicable)
5. Magnetometer 6Y.
6. EPS & HEPAD 60/o

7. a) )RS/EUV 5%
b) EUV-A o.2oA

c) EW-B 0.2V"
d) EUV-C O.zYo

e) EUV-D 0.2%
f) EUV-E 0.2%

8. WEFAX 6%
9. DCS 6Vo

10. ElvflVIN 5%

I l. S&R 5%

Allocation by Year

$5,400 $3,600
$4,050 $2,700
$1,350 $900
$ 1,3 50 $900

$810
s8l0
$675

s27
s27
s27
s27
s27

$810
$810
$675
$675

30%

$540
s540
$450
$r8
$r8
$r8
$18
$18

$540
$540
$450
$450

20%

27

s2,700
$2,025

$675
$675

$405
$405

$337.5
$r 3.5
$13.5
$ r3.5
$13.5
$13.5
$405
$405
$338
$338

r5%

$2,700
$2,025

$675
$675

$405
$405

$337.5
$ 13.5

$13.5
$ 13.5

$ 13.5

$13.s
$405
$405
$338
$338

TSOA

$3,600
$2,700

$900
$900

$540
$540
$450
$t8
$18
$18
$18
$18

$540
$540
$450
$450

20%
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The total cumulative payback for any spacecraft will not exceed IOO%of the total payback

amount.

If service failure occurs during an operations year, the payback for that year will be prorated on a

daily basis. If the service is restored the payback will cease. If the Government determines that

the iailure cannot be restored during the life of the spacecraft then the remaining years of payback

for that service shall be requested at the time of that determination.

Nothing in this clause shall operate to limit or otherwise affect the Government's rights and

remedies under the Default-Fixed Price Supply and Service (FAR 52.249'8) clause of this

contract. Placement of any spacecraft into ground storage, in accordance with Clause H.4

ADDITIONAL GOVERNMENT ACCOMMODATIONS, shall in no way affect the Contractor's

responsibilities under this clause. Replacement provisions are effective up until accept:rnce of each

spacecraft or its replacernent. Paybacks are effective beginning at acceptairce through end of
operational year 5.

@nd of clause)

B.9 RATES FOR SPECIAL TASK ASSIGNMENTS AND REPORTS

The Contractor shall perform special tasks as defined in Attachment A Statement of Worh
paragraph 1.5 entitled Special Studies. Procedures for ordering the work are defined in Clause

C.2 SPECIAL TASK ASSIGNMENTS AND REPORTS. In perficrmance of the task

assignments assigned under this contract, the Contractoi shall be required to expend man-hours at

the fixed hourly rates set forth in this clause.

The rates for computation of payment of these tasks are as follows:

Loaded CY I Labor Category Loaded CY I Labor Category

Hourlv Rate Composite Hourlv Rate Composite

1998 $144.80 2007 $20Q.27

l 999
2000
2001

2002
2003
2004
2005
2006

$r47.35
$152.81
$ I 59.80
$ 165.83

$172.18
$ 178:79

$185.66
$ 192.82

2008
2009
2010
201 I
2012
2013

2014
201 5

(End of clause)

28

$208.03
$216.09
$224.50
s233.23
s242.33
$251 .79

$261.67
$271.88

EB
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. 3. Service number I and 2, as listed below, must be firnctional, as defined below. No more

than 3 of the other services listed shall have failed prior to spacecraft acceptance'

Service Service Name

I Imager

2 Sounder

Description

Provide an interface which allows the collectioq

downlink and retransmission of acceptable data products

Provide an interface which allows the collection'

downlink and retransmission of acceptable data products

Provide an interface which allows the collection and

downlink of acceptable data products

Provide an interface which allows the collection and

downlink of acceptable data products

Meet perforrnance sPecifi cations

Meet perficrrnance sPecifications

Meet perfonnance specifications. Failure to meet

performance specifications as a result of degradation of
in. gW filters will not constitute a failure of servi.ce for

the purposes of this contract clause only.

Meet perfiorrnance sPecifi cations

Meet performance sPecifications

Meet perforrnance sPecifications

Meet perforrnance sPecifi cations

(End of clause)

5

6
7

s)fl

Lightning Mapper
(when applicable)
Magnetometer
EPS & FIEPAD
)(RS/EW

WEFAX
DCS
E\,I\ilIN
S&R

8

9
l0
ll

37
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LIST OF ATTACHMENTS

tl LIST OF ATTACHMENTS (GSFC s2.210-101) (ocr 1988)

The following attachments constitute part of this contract:

Attachment Description

A Statement of Work

B Performance SPecification

C GOES-N-Q Imager Interface

Control Document

E

F

G

H

I

J

N-Q Sounder Instrument Interface

Control Document

Interface Control Document for the

Solar X-Ray Imager (S)fl)

RESERVED

Contract Document Requirements List

List of Government Furnished Property

Program Review Requirements

Small, Small Disadvantaged and

Women-Owned Small Business

iubcontracting Plan

Performance Based Payments

Completion Criteria

Performance B ased Payments Completion
Criteria (Contractor Provided Milestones)

Interface Controt Document for the Solar

X-Ray Imager Ground Support Equipment

and Hughes GOES Satellite (N,O,P,Q)

Integration and Test

@nd of clause)
76

Date

August 26,1997

August 26,1997

Revision D

Revision D

August 18, 1999

August 26,1997

August 26,1997

August 26,1997

January 12, 1998

August 26,1997

Revision A
September 10, 1998

September 9, 1999

K

L


